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(57) Abstract: JNK inhibitors characterized by containing compounds 
represented by the following general formula, or salts or prodrugs 
thereof: wherein A is an optionally substituted benzene ring; R 1 is 
an optionally substituted cyclic hydrocarbon group or an optionally 
substituted heterocyclic group; R 2 is hydrogen, a hydrocarbon group 
which may be substituted with optionally substituted hydroxyl, cyano, 
acyl, optionally esterified carboxyl, optionally substituted carbamoyl, 
or optionally substituted amino; X is an optionally substituted 
divalent linear hydrocarbon group; and Y is an optionally substituted 
nonaromatic hydrocarbon group, an optionally substituted heterocyclic 
group, optionally substituted hydroxyl, or optionally substituted amino. 
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J NKiSfJ 

Cc-Jun N-terminal kinase (JNK)J fc&tffc J NKB&#flM!&*f 

7-f h^i>§ttyof-1 , >^t-f (MAPK) -77 
5 tf-* >A , -W-5'>W*xy- F©«ttfl2fc«k ?K »l]l&ft©*!l*fcji& 
MAPKK:te> c-Jun N-terminal kinase ( J NK) (S'J£ : XhUXfe 
ttftynf<>*t-f (SAPK) ) , p 3 8MAP^t-t\ extracellular 
signal regulated kinase (ERK) ©3«*«&?K J&BE^ IMH^KX & 

$n§. mapkh ei^^te^H^su^Bift-ett^rsJitT?, ^©it 

JNKfctejnkK jnk2^ t k7jCjnk3©3 0<D3te^^^$nTfeD, ni¥LfiT 
fe'Pfc<t>bl 0«©7-<y7*— A*«ffftUTV»* (EMBO Journal, 1996^, 
£15#, p. 2760-2770) . Jnkl& J;tfjnk2te#< © iiT?IIUTt^^ jnk3 
Bjrc4**«fc§^UW* Ct^S* J NK 3 «#Kl#S«l6fcH#-r* IfltB 
h U;*Jfc*rttMAP3r:J-— 75U — ©. J NK'>^Vei^(t 

-r^^^-^tlXV^ (Biochemica et Biophysica Acta, 1997*?, ^1333#, 
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2 

P.F85-F104) . flH&fcSnfcJNKfck c-Jun, ATF-2, Elkl, p 
5 3-^cell death domain protein (DENN)&£#afc^H^i$BII£5E (T#l — 

Proceedings of the National Academy of Sciences of the United States of 
America, 1998*£, ^95#, p. 2586-2591) . fflffitt. TWl^— , >b 

rzitmm} t&r. : 

T^zm&mznx^Zo jnkii *f37$>, 7>^t>»ii^i 

au TGF-/3, MMPstet*) <DfS5i£:slSl5LT^£ (Journal of Biological Chemistry, 
^270#, p. 29710-29717, FASEB Journal, 1996^, ^10#, p. 631-636, Circulation 
Research, 1997^, ^80#, p. 139-146), ^i&fc&oT, 'frSSMfgi^ 
. ^#©&»JNK«tt#±#LTV>**^ MKK7 ( J NKIKW^ — 1? 

K£>PS#/oS5j^B£nTV>£ (Journal of Molecular and Cellular Cardiology, 
1999^, Ht31#, p. 1429-1434) . JEA^IE^^H^ViT H$^"> h 

* j NKitii &mz§wr & z\ £&< h>jb**«mwt**** 

$8#£*lTV:>-5 (Journal of Clinical Investigation, 1999^, ftl04#, 
p.391-398). $bl:, m&L • mM&L'ETMZ&^X. K5^> h*#5V :7MK 

JNKsi l - 2 d c t t, T-mms&mzmm 
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(Journal of Immunology, 1999^, ^162#, p. 3176-3187, European Journal 
of Immunology, 1998^, ^28#, p. 3867-3877, Journal of Experimental Medicine, 
1997^, ^186#, p. 941-953, European Journal of Immunology, 1996^, ^26 
p. 989-994, Current Biology, 1999^, ^9#, p. 116-125) „ 

u s-w^mmomwrnmnfc j NK*t«sttfls$nxfe o, j nk*j i l - i 

ItOHitit: J NK#±#<^UTV>*££^#£ttTV>S (Journal 
of Clinical Investigation, 2001^, ^108#, p. 73-81), JN 

J NK 3 J v$7t> h-WZT\t, %^->Wt<D&m&l*\ZJ:&nilfflt&<D7 
# h-S^fcjfflfi*-* Cfc*5, J NK 3 t&ffr**— hSlOttMteSBKfcfe 
l»TMfc8*!l£*;fcLW£ (Nature, 1997^, S£389#, p. 865-870). 
J NK 3 ttm**fc»3^^©»IBmte*ViT^ftSnT7^ h-yX 
£3l#©c:-r. !Ul6©Ci*6 'jNK©fitF*tt7;P 4 .y/Vf-? > --*!, 

JNKl^»T^^fc»5, JNKjWBHAi-f >*U>«tt 
tttRfc^MHtt^^ X— ^T?»«Ci*^iftSnTVi« (Nature, 2002^, 
B420#, p. 333-336) . 

m / £Wim9 9/3 5 9 0 6^>7Vy K B^^9 9/3 5 9 0 9#A> 
7l/y hS^S^ISS9 9/3 5 9 2 l#/t>7l^y Mc, £ 9 *>;MBMWtot 
Bfc&WlliO 0/7 5 11 8#/t>:7l/y M-> ^ V*1*V^-;i***fcfl«HI*& 
TO 01/1262 hlC,>^-7x>^*>T5 PttttftPB 

Rg£H$0 1/2 3 3 7 8t^>7W K SR&UflglO 1/2 3 3 7 9#/1> 
7l/«; h*5<fctfBHK&IB^0 1/2 3 3 8 2^/1>7Wy MC, tf^\/OT>h 
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p >mmfct>m®&:Mm 0 1/1 2 6 0 9^A>7Uy htc> tfUS^^S^ 

v^— ;u«##»«bbik^h»o 1/91749 *n>7i/y Mc^-n^np^sn 

^PgmO 3/0 6 8 7 5 0#A>7Uy hfcb^^^tlTV^^. 

— ^ -r v*/ u y >mm&t. #gs¥ 1 0. - 2 9 8 1 6 4^m. #120 

0 0-7 2 6 7 5#&$g, ^i20 0 0-7 2 7 5 l#^ft, 1 3 2 

4 6 3-St££S,#H§¥6-3 2 1 9 0 6 WHPF 7 - 0 1 0 8 4 4^i, 

#H¥7-0 7 6 5 7 3#&»feJ:tfBIIR&IM50 2/0 6 2 7 6 4f/1>7l/ 

±13 J NKI^ISttSMft J NKEiffWlfet^TItt 

l±iJ£*^l^# ?>nT^ 5 1 (if , J NKWagWB£fctt£Ate*ft»fc 
^^©«E^ 
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(1) £ (I) 




(I) 



t> «k v >smk© ismc*** * tc nx v> t *> «t t ^ u r 2 

(2) (I) 




«££nT»^T J: v» t h* □ * vSxb&3 nx v>t % «k v> jfcflak*ak 
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U 2-^>^;p-6, 1-^5 p o-4-t Fn^v-i-^v-i, 2->>k H y*/ 
U >#;P#>& X?Jl/X7x;K 2-^>f/;P-4-y h^5>-fi, 7->>£ □ D-l-;fr* 

v-i, h n-W y*/ u x?;vx7f;k 2-^>>>;t/-4- 

7 h*~>-6, i-VZ a n-i-^y-i, 2->?t K a-3-< y u >ts)V^ >m&£ 
tf2-^>v^-4-7~ h^->-6, 7-5>£ p D-3-t (2H)-< V*rJ U 

(3) 




&$nWTfc £V>7 5 /3k WftSnWCfo «fcVi*;w^>f ;Wi*fcttxx 
WIS (2) &&<Dtt,-£®; 

(4) r 3 #7K^hc^ ;\oy>if, ■**nTViTfe«kv>T;ww«*fctt 

«ft*nTV>T"bJ;^75/*T**WIB (3) |B*©flS'&«l ; 

(5) Rt&frmm^ Any>iR^Sfct4C 1 _ 4 7';WP*T?»*tWI3 (3) IB 
it©^^ ; 

(6) R^BSISnTVaTfeiVi^i-^TftSflOTH (2) WMOit^m ; 

(7) X#/^l/>T<&£fuiB (2) Klt&fHMfe; 

(8) YAmmznT^Th^immmfcTkmmT'&zmm (2) ism©^ 
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#5 ; 

(l o) Y^»^nTViTt>^ViC 2 _ 6 T;wy-;i/"e*?>iiiiB (2) fB«c<7Mfc 

•n$J ; 

(11) Y#mm£nwT*>J;«i^*'e&3MiB (2) mmvit-ir®; 

(12) Y^Mm^nT^T^<k^5^fe«6S©^#^^*l?^?)BtfiB 
(2) fB«t^t;^; 

(13) Y/&sg#!£nT^Tt>ck^k KD^S/^Tf&SltuiB (2) fBifc©ffc^ ; 

(i 4) Ytmmznx^Tb&^mkfcmmT'wm-znrct fo*~>xt&£ 

tulB (2) mm<Di\:^ ; 

(is) Y^m.^nx^xh^7 5.ymx$>^wm (2) mmoit^-, 

(16) Y*^^Tsy*Tfe5>fifB (2) %m.(Dft&m-, 

(17) R^tXX^Wb^tlTViT^it/^jW^vJl/^Sfc^gm^nTVi 

Tfc£^#;W\* ; &-'f;i'ST&5MfB (2) %m<D\k^W ; 

(18) R 2 £*{£^X;iO*:y#JW#x;U^£5B&fB (2) SB«fe<D^b^#f ; 

(19) R 2 ^T~>;U*> «&£nTV>Tfc£UfcKD^>ST«&£*TCV>T 

%&\,*fc4k7mM&tz\$wwkZftT^Th&^7s.;mT*&zmz (2) ib^o 

(2 0) 6-^7 Pn-4-(2-t Ho+>'^5 1 )^t7i>3-^;W-2-(4^ h^v'* 

;^-;^>>?;w-i-^y-i, 2-^t f v*y u >-z-*)\>tf>m y 

XXfJK 2-(4-*;i/^^r~>^>> J ;V)-6-^ O D-4-(3-t HD^py^Wt7 =c 

>-2-r ;w)-i-*^rv-i, Fo-r v*y u >-3-#;i^>^ y^;u xxf 
;p fe b < «2-(4-y ^ >x - > *j)V)-\--**r V -4- (fcf^'J v 7 >-i— r 
2-e?b Ko-r v*y u >-3-#;i^>m pt^xx-r^^fctt-tne*© 

(2 1) ffifB (2) IBtfeO^^oynK^y^; 

(2 2) fufB (2) (2 1) IBtt©fc^*&£^T5E££#«£"r*E 
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(23) j NKna^i^fete^so^K • tsfemx&zmm cd mmcom 
(2 4) j NKmmmm^\tmmifi. wm^mm, i&fcfemm. wim&M 
m^r^mmmx^mw, (23) mmom •, 
(25) ©14% u < ^%i4'L^±, >bm±. wmi. m*M hv< \m^m^m 

&£fjfB (l) *m.<Dm ; 

(2 6) 5£ (I) 




(I) 



•^m^> mm £ nx v> t % £ v i t f d ^ ->*Tem $ nt v > x % <k ^ sutTicm^ 

^#^<b7K^*> mm^nx^xh^mmmm. mmznx^xh&^t 
Fn*~/m&rcfcw&znx^x%£^7s.;g&7j<-?o ) x^ftzik&w^ 

(27) J NKB&#£iJ<Z>SlB£<Z>£:a&tf>5£; ( I ) 
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(I) 



tMESC*, atAtt«ft$tiTv»T*>j;^>^>ai**"r. 

©gisftTWfej; legists, wisnTiJTfe«fc^tKo^>> 

© r^b***j turn 0fl;tfc£7;wi^ y^oj;^;^, 7;i/£--;i, 
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<v^;k sec-y^;K tert-^;k ^>3Mk ^\^->;k 
;k ^-^^;k y-;k x->;k hUx^K ^n^^>;k ^> 

* 5^>;kS £o rjt» h^s^cd c W6 T)wms fc a. »£. l < j* c 

ffSb<ttC!. 4 7;t4;n^v>6n5. 
R r^^P7;i/^;i/Sj tuxtt, mfcf^p^pfcMk v^pr^k > 

;k i/^a^>f-;k v-^p^-fcrjk ~>^7P^\y-x— ;k y^n^f^ 
^ ^ p 7)i5--)\,&&m £ n, $ & s l < « c 5 . 7 ^ p 7;k$- - 

=£;k i-^-;k 2-^-;k l -o^-;k 2-^>^-jk 3 
fi, #!IAf^>> J ;k 7i*?^ 3 -7x-;k^Pt;;k 4-7i-;i/7*?^ 
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- (l-i-y^M x^;k 2- ^M^Eoi-y^^-c^. 

6 7; E&m ^ <=>ns. 

So 

& (v) ; E/-^fc«> J -c 1 _ 4 7;i'^;i/-*;w\^-f;p* (flu*.!** N-7^;i/ 

C 1 _ 4 7;i'3^5>Sft£T©&SnT^T ! kck^) , =E7 -^fcitzP- C 2 _ 4 7;V 
^r-;i/-^;W\* ; E-l';wa (0J*fck N-7U JkfrJW^-l'^&i: ; K7Jl^x;U 

*«An$*>ic^ tnn^->i, c^^juu^^mmxmm^nx^xh 

7;wi/x;i^fc;i/-*;w\^<;^ c 1 _ 4 7;m^->-^;w\^-r;i/S, 7 
5 7 -*;PA : E-r;ps, ^7 c x _ 4 7; i/*;k75 7 -ts)vn^)V 

t / - * fc(4y-7x-;i/7$ y - AM't-f JH, (vi)^;p^->;i/S, 
(vii)C 1 _ 4 7;i/n+->-^j;P7}?-;i/S /h^y^MzjK ih^-> 

#;k#x;k yn#**>#;k#x;k -fV^a^y^M-j^a > (viii) 
TJkfrgs (ix)Any>0-? 7y*, JUR, 3^7** . (x) 

/\U>f>'(k2tlXUX*>£^C 1 - 4 7)l<Zi*~>m (00*. WT* 7 h^rv. Ih^k 



WO 2004/054979 



12 



PCT/JP2003/016159 



_ 4 T;un^-c 1 _ 4 T;i/n'^^s, c 1 _ 4 t;1/3^>>-c 1 _ 4 t;uzi^->-c 1 

_ 4 T;l/n^->*, (xi)7x/^>S> 7ocy=^->-C 1 _ 4 T;W^ 7x/^ 

->-c 1 _ 4 t;w=i^->*, c,_ 4 t;w^;^-;i/-^->^ ajwt^-r/M- 
; E7-^fe^-c 1 _ 4 T;i/^;p-*;w\^-f;i.^^ (xii)An-jr* 

4 7;v^n, AD^r>-fb$nTtiTfej;Vi7^;u-c 2 _ 4 T;^^;ws, /\a 
^Mb^nxuxfeckv^aiy^^s (^a^.^ o-, m-tfdJp-^DD7 

C 3 -i 0 ->^d^W^ C 3 . , 0 y ^ n 7J^ - C ! _ 4 7;^ +yS, C,., 
oyi'DJW-d.JJ^H, (xiii)Aay>-ft:$nT^T : bi^C 1 _ 4 

t;W;p* mm** *^;k x^;k 7nfcr;k -f v^otr;k y^vtzE) . 
An^Mb$nT^Tfe«};^c 2 _ 6 7;per-;i/S («^«, tf-;k xu;k 2 
-77-— Jk 3-^-;U7i<i:) , An^*>{b£ftTUTfc e kV*C 1 _ 4 X;k^;i' 

^ n-^^k^t&t*) , hHD^«>*TSm$nTViT ! fe^ViC 1 _ 4 T;i/4 i 
k HD^vSTBJfe$nTtiT ! b«tViC 1 _ 4 7;U^5 1 ^-*, (xiv)*;k£r 

ttisMS.fz.fe'OiSJltt^ (xvi)An^r>|b$tlTViTfe<fcVi7ai-;^^- 

&)z?)v?-*m. yi^t-c,^/^^ t!Uv f ;u5 i ^--c 1 _ 4 
x;wi/g, (xvio ADyxb$nTv^T ! bJ;ViC 1 _ 4 T;wu7;;i'7^-;i'S 
(MMt. *^;kx;k7 j x;k x^;k*jk7^ , :7xx;kx;w:7v 

xas, 7i-;kx;k^^n;i,-c 1 _ 4 T;i'^*> (xvm) Aoy><b$nx 
^T'b=fcuc 1 _ 4 T;wP7;;U3jNx;i.s *?\>k7ji^x;k x^k* 

;kfrx;k5<i:) , 7x^j^^;H, :7xx;i,7;;k*x;i/- c 1 _ 4 r;k£;i> 

S> (xix)T^y*, 75 7XM^;H, ty-Sfc^y-Cj.^^WS 
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nx^x^>^) y (xx)c 1 _ ao 7->;p-T5/a c^x^y^ 

^□tf^x^XSy, fc?A*0<;K7i=y^) > ^>V<;U75/, c^eT;^ 
, c 6 . 10 7U-;^M-;i/75y W> *)V*-)VT 

;w^< ;uts y ^y c,^/^*^^^/^/!, 
(xxi) ; Ey-sfe«-> ? -c 1 _ 4 T;wi/75y* (^o^.«, y?;v7sy, x^;w 
7 5 y , >>y ' s y , v-x^x 5 y & £ ; gix^^SteA □ y >ac^, 

15 kHn^yS, C 1 _ 4 T;i/Zi^~>^7ii:-eg^$nTViT ! bi:^) , XacX^X 
S;« ^>^75/, (xxii) 4&l>L6S^I£XSyg (fclfctf, l-Xif? 

>*xjk l-tfnU^x;K tf^u^y, ^;W#Uy\ ^t^wjy, l-tf 

^7y-MQ , 4&V>L6MPltfcX5y-#;!/#x;Ug (0)J*J;f, l-T-if 
^y-j^j^^JK • 1 - t*n U ^x;i/#;k}*x;k tf^'J $V #;i,#x;k ^ 
20 M'jyAM-^ ^^WJ y#;ktfx;k l-k^^x;^;^:^ 
&£) , 4^^L 611^75 / -*M-;P-t+->S (0!l*.fc£ l-t!nU 

^t*), 4 &vib 6 agittys y -*;i/3i?— ;w-Tsy* i-tfou 
25 $*x;^;i/3j*-;uTsyy ^'J^yMfc^sy, wj;^^-^ 

75/, ^^U^Uy^^-^TSy, 1 - V^yV-frtlfr-fc-JVT^J 
;i/*x;k tf^u^yx;^x;k t;^uy^;^-;k m;^uyx^ 
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Jk l-\±^V~)VX)V-^-)V1S.E) , 4&V>L6MSi#i75/-C 1 _ 4 
7MJH« (xxiii)/\ny>liH% ^;i/^v;i'«^ < t^C a _ 4 T;Wn^->-* 

/-Ok^) *^tt^>y-r;^ (xxiv)/\py>ij§c^Tg&$nTv>T i kj;^ 

^>V-f JPfe (xxv) 5ftV>L 1 0 jH8*St£<0!A«, 2 -*fe«3 -5Fx-;k 
2-^di3-7'j;K 3-, 4-^fc«5-tf^VU;k 2-, 4-^fc«5 
-^TVU;k 3-, 4-Sfctt5-<y9 t 7Vy;k 2-, 4-£fcte5-;*- 
*+h/U;k 1, 2, 3-^fcttl, 2, 4-HJ7VU;k lH-tfc(i2H 
-5^h^yj;k 2-, 3-^fc^4-t!U> ? ;k 2-, 4-£fc«5-fcfU5 

s?;k 3-*fe«4-t!U^-;k */u;k -f y*/u;k -f >Ku;i/fc£ ; 

i 0A«*»-*;W5i?-ji/S (mtf, 2 -^fe«3 -^x-;k^;i/fcJk 2 
-t&tt3-7'j;^Mz;k 3-, 4-Sfc«5-if7i/u;k*;k^-;k 
2-, 4-*fctt5-^7-y*u^*;w#=;k 3-, 4-£fc«5--f y^TV 
y;kfr;ktf-;k 2-, 4-££te5 -**^yu;k*;k*-;k i, 2, 3- 
2, 4-huxyu;kfr;ktf-;k iH-tfeS2H-fh77'j;p 
#;k#-;k 2-, 3-*fc«4-t!U^;k*;k^n;k 2-, 4-£fc«5- 
tfU5^;k*;P^n;k 3 4 -tru^- ;k*;i^-;k */u;k*;u 
#-;k -f y*y y ;k*;k^-;k -f > h u;k*;k^-;^t* ; mmiitsg*tec 

1 i 4 7;WI/gfr£TB&£ttTtvTfc«fcl,>) , (xxvii) t C 
M 7A3^W5;i, 7'J-M (0l*fc& 1 -*fc«2-^-y^;^i:) 

^ = ttK(xxviii)AD^><k$nT^Tfe=tviS^^fc«^^©c 1 _ 4 T;k^ 
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rmmm&i turn awfc*Mrr*«KP ciwep) tux, gg^nc 
^ awuic^* j:t«Biiif^f sawsnfe^p act i u 3 a * l < . 

tel&'^L2ffi) &4>&<£felfl ($?£L< tefcl &V>L4M, ^&(C$f^b< 

yy;k <y**i*-yy;k ^7yy;k -fy^7yu;k -f$^yy;k tr? 

WM 1, 2, 3-^U-^7^/U;k 1, 2,4-^^Tl/U;k 1, 3, 4 

-t^7i/'j;k 79if-;k 1, 2, a-ws^/y^ 1. 2, 4-^7 

y*77UJk 1, 3, 4-f t 7^TV r U;K 1, 2, 3- bV7 s /VM 1.2,4- 

>v r 7^-;k -f y^>y?^x;k ^>y tb] g^x-;k -r>Fu;k <y 
-r>h*u;k ih- <>^yy;k ^>x-rs^/u;k ^>v**i*vy;k 

1, 2-^>'M VttWVJl* ^> N /^T N /U;k ^> x /tf7^;k 1,2- 

^>'Mv^7VV)V. iH-^>*/hU7i/u;k */y;k -rv^yj;k 
-»/y-;k ^^/U-;k ^y^-y-u-;k 7^7^n;w, t7?>j^;K 
7*u^;k ^u^-;k #;i//wy;k a-*;w#u=;w, o-^^u-jk 
r-^wtfy-Jk T^u>?-;k 7i;W-ji/, 7xyf7y-;k 7i 

^-;k 7xyW<-JK 5^7>hk-;k 7xthUy^k 7xth 
ny-;k -r>K'J> J x;k Cl,2-b) fcTU^-;k tf^/a [l, 

5 -a) tf'JvMk -TS^V Cl, 2 -a] tfj-^k -f 5^1/ C 1 , 5 - a] \± 
U5>;k [1,2-b) tfU^-;k -fS^V* [1.2-a] tf U 5 v 5 

-;k 1, 2,4-hU7V*0 [4, 3-a) fcT'J^k 1, 2.4-hUTVD [4, 

3-bD try^$?-;k ^>y ci, 2, 5] ^r^ryu^k ^>y ci. 2, 53 

*-*"*5>7 y U ;M8f © 8-161 (#* L< KJU 8-121) ©^ssaae-grtt* 
(ff*U<tt».ffiBUfc5*fcJ46*©»W¥ai*Bl3!l5RSl~2fi (# 
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£L<«, im) d^>if>5jn~ 2 ® (^u<^ im) tifa&Ltcmmm 
tHD7'j;k ^^-;k t!^u^-;i' (^*l<«, i-tr^'j^n;^fe 

th*a<>KU;K 1, 3-vkKa-i'V-r>KU;m©j;5 {c: |t f | SL ,^^ 
Mm^*li^*l~20 (#i:L<&H@) /^>-t?>3il~2® (£?i;L< 

h<\tim) ^mib bfe 5 & l 6 m<o^mmmm^Mmwm<Dmmw 1 ~ 2 11 

(^L<filfi) 2,3,4-Th7tHD+ 

j u;k 1, 2, 3, 4-Th7tHD^v^/ u;^£«j;5{CHiriBb^TO¥ 
m. ^sm^nx^-c%^mmmm} \z&nz> %ffSj <ti,Tte> s&tz 

*j turn ^tveti, sm^nxviTfe^^^fb^ms, t->;i^ x^f 
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Sj rg^stiTViTfecfc^m^mSj iccfetts mmmi ilwi^cD* 

teftX-h. Aoy>^ (fj^.li7 7i> JUit, 3>>^) , AO^r*> 

D*h*5A 2, 2, 2-hU7MDI^y, HJ a Opt l>=jp~X 2, 2, 

, wmt£tiX^X%&^7^-)\/ (£?i;L<&> A 
□yWb^nTViT i bckViC 1 _ 4 7;i/^*, Ao^xfb^ftT^T&cfc^c x _ 

te3-^X-;k 2 3- 7 UJk 3-, 4-£fc«5-£^/U;k 2 
-, 4-£fc«5-^7VU;k 3-, 4-^fc«5— i-y^T^/'j;k 2-, 

4-£fcte5-^*+h/u;k l, 2, 3-^fc«i, 2, 4-hux^/y;k 

lH-£fcte2H— ^h^/UJk 2-, 3-Sfc^4-tfU^;k 2-, 4- 
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5 - tr y s *J)V. 3 -*fc«4 - tf u u;k -r v*/ u ;k 

:/Ptf;k -fvypbfjk ^;K.-rv^;k tert-^jk ^>^;k ^ 
^oc^.jmji^) , (c 1 _ 6 7;k*j/-r;i/ (#k #;ps;k x-fe 
^;k yptr^--;k t?ytD-r;wf) , ^>y-r;k c a _ 6 T;Wk*;kfrx;i, 

fecfcViC^eT^p^v*;^-^ (#9, * h*->#;kj?-;k ih^^K 
— ;k hU7MD^h^y*;V#-;K 2, 2, 2-h'J7Moxh+y* 
;i^x;k hU^aD/h+yMfcjk 2, 2, 2- hU y-ppxh^vob 

^>i?;k^^'>*;p^;^) , WMZtix^Th^tDW^^jm mx&, 

;kfr;wt ; E<;H8s©<KiR (c^) jjp^j^ 7xz;i/S^ifo^n-2 

LTfeck<, k r^T5/Sj ttm «*.tfi-7-tf^5*^ i-tfp 
U5?-;k tr^ysv, ^m^ua ^tt^uy <fls*Jim»fl:£ftTv> 
T<b«ktr>) , i-fcr^7^-;i/*«fctK4ffiK:<£»T;wi' («, ^^;k x^;k 
yptr;k <yyptf;k y^jk tert-y^;k ^>^;k ^->;^©c a _ 

e 7JWW» , 77^ (09, ^>>>;k 7i^JHCC 7 . 10 77W 

*) > tu-;v (ak 7i-;k i-^-7^;k 2-t7^foc 6 . 10 7U- 
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)]s*-)m*mi?o m mm^nx^xh^m^mmi \z&nz> ^m^m 
mi tttn mAtf^v-c^Th&\,mm&tisT<D mm^nx^x^^ 
mt*.mmi iz&vz m^mmi tmmtzmtzztfm^znz, & 
nx^xh^mmwmi \z&v& mmmmi ttxit lA^bt^xfe 
^mmmtvxcD mm^nx^xh^mmm&j \z&vz> mmmmi t 
mm-&m?3:£f)m^ztLZ>o sit mm^juy^-jmi r«^;u*- 
jvmi ©gma-ea&^k ^u^m^^r^ymizm^vx^xh^m^m 

_ 4 T)vtr-)vm, c 6 . 10 rv-)m. yssjvm, rs.ym, mmmm mA^m 
vx^xh^mmmtvxo mmznx^x'b£ummmm} iz&nz m 
mmmi tmmomuti ua&mf*>nz>o £fc rg^;u7^-;V«j 
n rm&x)v-fc-)ig;i \z&ttz>wmmtisX<D mm^nx^x^^m^K 
mmi &&zt mmznx^xb^immmmi \z&tf% ^mt-^mmi &tt\* 
mmmmi ^vx^x%^mmmtvxit, mA^vx^x'b^mm 
mtvxo mmznx^xh&^fefcTkmm} mmztix^xh^ 
rn.mm.mi \z&tf%> tmc*.m&i mrd& mmmmi &mLx^xh£^w®: 
m t mmomtz a &mm<D&m u s>n&. 

mA^mvx^xh^m^mtLxo ryyjuj tttft mz.ur a c 

W2.E<D7,)\s7 J >m, F0^«R A OPO (OR 8 ) OH&£©U>m (R 
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^trv, r b itfrmm^ s ft t£o& $ nt ^ t «k U^taKsss 
so 2 , r a so« r a opo (or b ) (^(Df&mmBtmMm^-r) &a 

SttTH ^tl^TL SAAJfl/THTfeiVilKftitl/TCD rg&snw 

v^'j;k nvv)V. <va*i/u;k tf/tn-f;k ^-tJv-ok s/^oy^ 

*tfs*u ^t%>, T-fe^k yptf^--;k ^u;k A^'jMf©R A 
jWBR (c,. 4 ) 7M;«t?$§r a co (c 2 _ 5 7;k*7/-r;w tea&&tn, 

R A so 2 tum 0d*.tf» *^>7Jkft-;k x^>x;i/^;k :/o/t> 
x;kt:— ;k ->^DynA>^;v*-;w v^p^>^>x;k^x;k is&n^ 
>^;w*n;wsf u < toiiM*© c , _ 6 7;Wkx;k^-;k ^>-tf > 
Tji^-jk h;kx>x;k7}s-;u^i*^frfe>n^. 

/t>x;k^ 4 -;k y^DyDA>x;i/7^f -;k n^>? >x;u^^ -;k 
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■ R A OPO (OR B ) £VX\t, WX&s s J*?-)V-foXib;. z/JL^fr-foTs*;, 

Sj tutu iilo*;!//^^^©^^, N-^/fi&#;w\^E-<;M3 e i;tf 
£ ( r«fc*nwT-bJ:v»*fcflsJc3iafei , r7>>;i/*j , rwasnwrfc 

y #;p#-;u<h lilt «*. 1 - TW5?z:;i/*;w#=;k 1 - tf □ u 

(iOtlK^tt»b$nTViT%>J:V0 , 1 - £^7 5*=;kfc;k#r:;kfe 



WO 2004/054979 PCT/JP2003/016159 

22 

7i^j^oc 7 . 10 77;W) , tv-)V m> >x-;k i. 
2-t7^oc 6 . 1() 7 I J-^) , Xv-;va *;k$;k 
Tir^k ^>".Ar;k ^h^->*;i/^-;k ^>^;kt-*->;fr;ktfx;k *5=- 

;M-*x#;k<tfx;k 77J^;w->a;^-jk 3HH^;*^>;*j;ktfx;k 

zmz m^nx^xh^mmmmi \z#rt% mmmmi turn -*n 

Sj *»«ftLTWbJ:Vi|KftSiLTa, -eft-en, SRA/WLTVvrfccfc^ 

r<^r;k3*~>;&;kfc;ki itxit ^fcf;* h3^#;ka?x;k xb* 

;k<tfx;k <vyh^$>7j;U/i?x;k sec-^h^v*;k^xjk tert-r/h^v'- 

#;k^x;k ^>^;i/^->7j;k^x;k <v^>^;k^->7j;k*x;k 

^ >3MM-+ v# ;u#=.;Hf© c ! _ 6 7)Vn at* £ ft, 4>T 
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■ mmm>t^t>)v^=.)Vi mmm * - ;uj turn 

<;BV><=>tl£. 

si> jt*. a > c,. 4 m;« cm«, 7ntr 
t>r t> «*; c j _ 4 t; wp*> a p y >flss nrviT %> <fc v> c x _ 4 7;m * 
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;*h*X iK+y, yo^-X -f yi/n#^ft2) , C!. 4 7Wm 
£(0!IA.ft *5p;hp:3\ x^;^*, yptr;^^ 'fv^DWi/ftaf) » 

tHD+j/S, ->7/S, "hoi, ^/-Sfcte 

tjjvtf-jim (WAH 7-t^;k ynt!^--;k ^u;wfc£) , c,_ 4 7;u 
n^e^;p^ , jTjkfcg (-so 3 h) , c 1 _ 4 7;WW7 > ;^-;i/ 

-<;k N, N-v^^kfrJW^E-Ok N, N-5?x^k&;p/*E-r & 



R 
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R^^^ns rnjjisnTViTfej;viat«©ijwb**»j &<ttf rmmzn 
x^xh^mmm^i t^ttstistUTH ^n^nstA^#LT^Tfc 

mmm ^rn^nmw^m^m. cfte>©«fes&ifcv>i,5e «f* 

U<lil&V>L3e) WL,TV>TfcJ:<, 2J2t±*^rr*»^, B^S«H-Tr 
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BvmuE) > c,. 4 m^ *5S>k x5p;k ^ntr;k -r 

( c ! _ 4 7 ;m * ->«/\ o y >hb% tKn^ # ~>;u*& £ tti 
snT^tfciW . c 2 _ 4 T;wy-;i/» t?-;k ^p^-;k tu 

P^><k;$nTViT ! bJ:^C a _ 4 T;W^ ADy>ft;$nTV»Tfe«t^C 1 _ 

Tfeilri) , C^TVk^v-S (tfflTLfcf, I^k yajj^-x 

-f yyo^yftf ; C 1 _ 4 T;m^F^i7\ay>Jl^ tKn+yS, #;kj? 

tHn+yg, ^Jk^v^g. y7/S, -hoi, 7S/g, 

^-c 1 _ 4 7;^;u7 ! $ys ^wsy, xwsy, s?*^ 

#;M?*^;i>Xfc£Te&£ftT^Tfc«kVi) , c 1 _ 10 7y;p-75 7i (mz. 
it, c 1 _ 6 7;^7^;i/757 (#u *;p$;k7$y\ 7iz?;u7$y\ h*)y 

M07t?;i/75 7« 7 , PHt^757, tf/ta-f ;i/75 /W) , "0*/-f 
C,. 6 7M;i/7M-;!/7S7 («, ;* >7Jkfrx;i/7 5 / , h 
U 7Mo7>^>XM-;i/75 7f) ,C 6 . 10 7'J -MMx;i,75 7 (M> 

^>-fe?>*;kfrx;i,75y\ h;ux>;ukfcx;Kr^/39 c 1 _ 10 7>';Hi 
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S (mx\%, * h*ri'%)\'tf—)W xh^r->*;^-;k yp^v*;u^zi;u 
«jft$nxviTfej:irO , (-SO3H) , c^^jw^p-x;^-^ 

;k x5^k*;w:?v x;k ypfc^k^i/^x^&i: ; c 1 _ 4 r;i'=tr;w±AD$* 

N, N-^^k^k^^Ok N, N-yX^JWMt-fMi:; d.47 
N, N - 5>X^;W*;k7 r ^-f £ ; C x _ 4 7;Mp;kfe«fc C 5 . 7 y^07M 

xt>«k^) , I«7S/-xm-jH (Wttf, 1 -£oue>x;k*;kfrx;k 



WO 2004/054979 



28 



PCT/JP2003/016159 



<Jk (n, N->>;wi/7$/) ^pa^e-ok (N, N-yif;V7$y) 

>jgre% tHD^i, ^^^r^pas^^TflMftsnTViTfeiVi) , n- (9i 

N- (l-fcf^USV) tt)Vn^)V, N— (4-WJ/) 

£ ; H^75 /«APy>HH^ t HD^yg, #;i>#*5^l^fc£T?«»sn 

2-SfcH3-7'j;k 3-, 4-^fc«5-tf^yU;K 2-, 4-£fcte5 

-^t^/u;k 3-, 4-*fctt5— f yf7yj;k 2-, 4-*fc«5-^- 

=HJVUJk 1. 2 v 3-*fcttl, 2, 4-hUTl/U;K lH-^ctt2H 

-^h^vu;k i, 2, 4-*fctti, 3, 4-tWy7 i /'j;k 5-** 

7-4H-1, 2, 4-tW7l/>J;k 5-WV-4H-1, 2, 4- 
t^y7^JJK 1. 2, 3, 4-?-75?7VU;k 5-** 

V-4H-1, 2, 4-3 1 7S*7VU;k 5-W/-4H-1, 2, 4-9 1 
7v77'j;k 2-t*y-3H-l, 2, 3, 5-*W7'^7!/»J;k 2 
-, 3-*fctt4-KU5W» 2-, 4-*fctt5-t:US^M 3-£fcte4 

- tr u ^^n;k u ;k -f y * / u ;k -f > f u £ ; mmm.mw\ □ 

» s l < m to sru una owmmty x.—frM&m&Qnfr&Miz 1 & l 3 
iiisnwfci<, 2fl^±s#-r*»^ iiitt^-Tfes^ot^ 
xfeivi. Apy>-fbstiT^T'bj:Viia«[ttSfctt^tttt©c 1 _ 4 7;i/ 

^k rK77MDX5 L l/>yt^y^a &£%>:7xx;i,aqrUTV>T 
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iii) Aoy>jif, t KP+^**fctt*;i'#^r">;u»T?iKft$nTi>T , b«kVi 
c a _ 4 T^n^>—^;p^-;^ iv) Apy>it^ kHP^itfctt*^ 
^*v;p*TMife$nTViT i fe«kV5C 1 _ 4 T;^^-^;U7}N-;i/S, v) *;p/tt 
-f;i/»v vi-i) *;-£rcU>>-c 1 _ 4 T)i*)u-*)i/^'()v&(c 1 _ 4 T)i3r 

vi-2) ; &y-^fe«^-c 5 _ 7 ^^o7;u^;i/-^;uA* ; E-r;^(c 5 _ 7 ->^D7 

«kvo, vi-3) nftTss-xfrtf-jwtmvtTsywsn^m^s th*D^ 

viii-l) ; E;-Sfc^-Ci. 4 7Jl'^-7Jl'77 ; E'fJH(C 1 . 4 7MMi 
viii-2) : E;-S&tti?-C 5 . T ^07W-^77t'f^(C5. 7 ^ 

D7;i4^ttADi»>K^ t Hp^^**fctt*;p#^r^;pafcT«(l$tiTVi 

TfecfeVi), viii-3) Itt7S 7 -7J^-;«(i«75 7 ttAO^>g^ t 
KP+S^a, *^#*^;U««:^T?«ift$nT^Tt>J:Vi), ix-1) *JWt»/-f;i/ 

a _ 4 T;wi/«Apy>ji^ t KP^^*sfctt*;p#^->;p»-e«*i*nT 

HT«b«kfrO* ix-3) ^E/ (N-C 6 . 7 i/7D7W75;) 

^a^e-t ;w»(c 5 _ 7 is 9 D7;i4;H4Aoy>if, t F p*^»*fc»±*;w# 

* ->;HT1SI$ tlT ^ T «k VO , i x-4) M^T 5 / - tl )W^-( JVM (WfcT 
U), ADy>*f, hHP^>'S*fc«*;P^V';PSTM^$nT 

-c 1 _ 4 T;wi/-*;PA ; e<;i/», it757-*;^ji/S > c 1 _ 4 t;p^;u 
-7.;u*ii;u»^fcvic 1 _ 4 T;^^>^^v»^^tDt>^J i f^b^o 
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^-O-, -S-£fcfct-N (R") - (»*b<tt-0-) &^TX 2 ifi*9- 
U>-C&Z>m&. XWfl/^Tft^TX^-O-, -S-jfcfcfci-N (R') 

t Elfin ffls&m \t> e> n-s . rtvmp lt^t %> <t i >s&g 

ibxte, Ao^>ig^ Cj.jjwh (#J;U2\ *^;k x?;k yntf 
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thro r«^$tiTViT<b«tVit:HP^->aij K&tt5S&S £ ^©Ste £ 
R 2 -e^$n^ rx7.^;Hb$tiT^Tfcckv^;i/^^->;u*j turn at 

LTUTfcJc^g&gtbT© riKft$nTViT'bJ:V»*;i/n : E-f;U*J 

R 2 -e^$n^ rs^$nT^Tt>j:viT5y*j turn ia^lt^ 
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^ >^;k*- * - ;i^gd c a _ 6 y;m * ^ts A# 

-JUKE) &£W£b<, xh*~>#;i^-;k 
->#;^ - £ © c , _ 3 T)V n * - m& D £F £ b ^. 

^feK3f& £LTfet> l -h Yu*c : i/C 1 . B T)V*)Vm&&.UW :: J)V 

R 2 ^$tl57y;HiLT(t R D CO (R D «7jc^M^ «££nT^T 

sns rg^^tiTViTfeiVi^Mj K&tts r^^sj ttm 3SA 
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^i(D^©Mb7jc*Sj tLTfe,M%-&, C 1 _ 6 T;^l/> ;*^k 
X X^k>, h'J^^kX fh7^fkv§) , C 2 _ 6 T;V^r-k> (MX 
it. fcTxkX Zfu\iV>, l-$fctt2-yf-l/>, 7$VJL-V>m 

X«tLT«Mm$nT^Tfe«J;ViC,. 6 7;m t k>W*L<, ftj^Tfej*? 1 
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t wflKoai^ awn en*. 
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*r—)Vl&E1fi-Z &t;»IK, x^>fc£*$t 0 1> ijf* LV>o 

m&isnx^xh&^s&tc\$6M.® : %mmmmm (2-^x-;k 3-^x 
x;k 2-7u;k 3-7U;k i-trou;K' s-tru^M 

5 / & £T?1I»Sn WT i C 7 _ , 6 7?)V*r)V < te7xx;i/- C x 

Aoy>^SnT^T%>J:ViC l _ 6 7 , ;^JK ADy><bSnTViT%>«t^7x 

Aay>-fb$nTViTt>ct^c 2 _ 6 7;^/'f ;i/^fc«ADy><b$nT 
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*$MHIC*W'*5£ (I) -V^n^it^mtLXit. 6-#on-4-(2-h Kd + 
7 x >-3—f ;i/)-2-(4-* h * ^*;wai? - >-JM-\-^r^- y 
-l, 2->>t: KD-ry^y u >-3-#;i^>m ^^;ux^^;K2-(4-^;p^->^< 
-6-^ p p-4- (3- tKn^ ?Ht7i >-2-^r;W -l-^-^y-i , 2-S^ 

tKD-fy^y'J>-3-*^>t XX5S>l/t>L<te2-(4-^>7JU 
j^-;i/^>>?;i/)-l-^y-4-(tf^U y^M^-lJ-^tHa-f y=£/ U > 

±ta^ (i) •ei^n^ft^isfcttfoi c^t, fb-^fe (i) 

s^tctD^t:^ (i) \z^-r^t^s -ru^mmmzmit. mtv, adtk 
^^iiiLT^ (i) \z^tr?z4t&®, mmm\z&K)im.5mts.£* 
nzwxit^m en \zmttz>fc%m*^ i Do it^m en ©yp^y^ 

bx«, K&m (I) ©T5/*^T'>;Hb, TJWWb, 0^^b£n7bfb-S- 

® fc&m en ors/s^x^n"^'!'^^ y^-Mt. 
)VTs.;t>)V#-Mk, (5-^^;p-2-^y-i, 3-v?^y^>-4 
— r;W * b*->7j;i^x;wb> rh7tKD77^;Hb> ¥uVi?jv*^Mk, 

x;Wb$nfe{b^75:<i:) > fcs^te, fb^fc (i) ©tj^^f^^xxx 
;Wb> T5H<b$n^b^ (09*tf, fb^ (i) ©7j;^^->;u«^x^;i/ 
x*5MWbs 7i-jH7fMb> ^;i/^>'^5 1 ;wx^^;wb. s^^rs 
/*3^x7.-7\>Wb, £A*p<;i/^->;*3^x;wwb, ih^^wui. 
t^i/i^HTsfJKb, ^Uv^Wxx^Kb. (5-^^;i'-2-^y- 
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1, 3-yt+V7>-4-f;W *?-)V3-Xy-Mk, ^ZWs^sfrtti/ft 

*7c{b-&% (i) ©^nF^y^ra, j£;n#j£i 9 9 o^fpj rg^p° p ©^j 
(i) otttum ^s^tfp^L^s^^tf e>n, 
*-r«, 7vjm, ***>@t> mm. m^mm, svazMm* x 

<b€r% (i) xfcK-©a»i» fllfctf, t^fTj a ~ f ffi-etarr s ^ttf 

££Jgj£LWrfc«k<, M^ItLTH 4fr&4& (I) ©&£EHtSfc<fe©#* 
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(XII) ( |d > 



4t&® (I) ©Y#B»;*ttfckl*n^£-e*S»^ i (I I) 




OH 
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5t (I I I) 

L-R 4 (I I I) 

L -S0 2 -0- (s£<K R L t4/\ny>BC^-T?««l$nT^T%>«kVifijR7;^ 

l fb^lfc (i i) teu fB&fcJS»£;s«£fcv>»Jt'K « 

W&^VfuyZM 7yy*;i/#>it^y7^75 K^© 7 l/i** 

<b£* (ii)i ^E;i/K:»LT7;m— ;MB i ~ 3 ^Jimm&^zS 
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#&A-2 

ynhf;k -fy^owi/, y^jk -rv^;k sec-^;k 
;k ^>^;k -fv^x^;k ^^>^;k tert-^x^;k i-x3\>k/n 
tr;k A*x>k -Yy\*x>k 1, l-^^uy^k 2,2-^^^ 
;k 3, 3-~X5Wk/^;k 2 - i^^mioc L^^wfo^wsn, 
+T%>*^;k xgMk ^Ptr;k -fyyptr;k y^;k -f y^;Mf©c a _ 

h U y;w^D ^^Wff^jf ens. 

i^Wjj^M cmtf^wk x?;k yphr;k -Tvyptr;k 7^ 
> ®»7;m^->s (fli*.«*h*x ih*k :/d#*x <yyp 

it*, 3^*«) , -has, ^7V£«ejwsn&ns. 

hU£A*M^F, thU^ih^>K. ^U^A-tert-^h^K^© 

1 tev* u 6 ©fcjRTvm^S' Km, 0d*«*SMfe u 3^ a, jjciMb* u £ 

5 X h'J (n-^;U) 75X ^V^nKJH^75>, X^P^v 
^y/^75k fcfU^X ;i/^XX r-3'Jy>, N.N-^^^J-'J 
X N-*9Ml/t?^U-XX N-pWI/tfPUXX N-^fMWUX 1. 
5-XT-tfb*X^P [4.3.0] />-5-XX 1,4-Xnfk'X^P [2. 
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2.2] ^*>, 1, 8-5?71f\disZrn [5 . 4. 0]. - 7 -^>^-b>^©W 
^75 Z-tert-^;H > 5>-2-5?X5 1 ;W75y-1.3-^5 : --n^;Uh HP 

5fcmt&tVT\ZMZ.\£*& s— ;k jl?j—)V. -fun j— ;k -ivfuns 

h7kh'D77>, yl?JH-fJK tert-^JksWkH— V^yf 
a hf;kx— xJk if l/>^u 3-;i/-i?/^x-f;i^oi-f;i^, 

£rpnajvH,A» E3&ft;^Sf, hV9»* 1,2-^ddx^>§©;\d 

^^.«*M7S F, N,N-^fMM75 H, N, N->?^^;kT-fe h7 
S F^CDTS KIBt 0y*.tf7"te hx h u;k tf^-x h U ;^©x h U ;W9» 

#Kj£fcJU <T?&«f (II) l^H^LT, 7;^J^J (III) 1-3^ 

)vmsi. mm 1 ~ 3 ^;i/e&£fli w a# 0 •c~»«eo»j*cs«t' 5 ~4out^> 

S (IV) 




(IV) 



NH 2 
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i 

& (v) c*«k^ (V ) ) 

L x — R 6 (V) (L 1 — R 5 ' (V ) ) 

L'lMs^ib^ R^^tXR 5 * fe^n^nmm rwmznx^x 

L<«iC (VI) 
L 2 -R 6 -L 3 (VI) 

\t^<Dt&£ZKjfcZi§:Z>z\tlz£~oXit&® (I) *SJfi-rsnt3&«T€r*. 

tf*3Wti* U £A, h U ^A*©**^^* U &J1S!> WAKUfC? 

AXh^>h\ >J^«yA tert-^h^->h\ ^"hU^A^S^^H, ^-MJ^A 
X K3f-> H, * U £A tert- ^ h=^-> F«®tftft£fc 1 6 0^I7;V3+y 

*a, eafc&u^A, isw-t^^A. h u ^ A^iiis, 0s*.tf 

HJx^UTSX MJ (n-yotf;i/) 7SX h'J (n-^;W 75>, 
s?-fy^nK^i^7S>, y^o^y;k^?;i/75x tfu>?>, ji^ 

^UtfP'Jv^X N-^W^J^iJX 1, 5-5?71fk**>^n [4.3.0] / 
>-5-XX 1, 4-5?7'1ftf^O [2. 2. 2] 0r>79>. l,8-^7tffcT 
5/^n[5.4. 0] -7-?>7Hi>#©*$7$>$t 2-tert-^;K5y-2- 
yX^73 /-1, 3-S>*9Ml~"OH: Ho-1, 3, 2-^7-^***1) -e 
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?un*)\,L^ mmtrnm. hv?u>. i,2-v?uujL$>m<D;\ 

it&® (IV) tft^ (V) ££j££itTfl:£t> (I) £#5*§^ KfoiZ 

m (v) (v ) , mm^mmittn^nm-x'^m^xh^K 

*Kfofefc&%) (IV) hV<mk&y>) (la) l^H^LT« <ft£-% (V) 

feb<^b^ (V ) i-sim tli~3t;i/g^ffl^, iistot; 

~^©»^@^lr 5 ~40BSP B 1,$? £ L < «M~100 t CgmTl 0~20l$ra@flFfT 

te-g-^ ( i v) \zih^m (v i ) £^£-tmbiir#j ( i ) &nz>Wi&, 

*^«^#J (IV) l^EMzMVX. it^m (VI) 1-3^1^^ % 

x^pigo^^fk^ da') i =emzmvx. ^m2^4=Ejmm^m^\ 

iI3t 0 t-^iOMilT 5 ~40l$f^ $? £ V < «M~100rig^7?10~20 
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\LuV )Vzk>%i\2£m\*, (fllfcfck SYNTHETIC COMMUNICATION, 

1991^, 21(15-16), p. 1567-1576 K^nSTjSc) ^fcte^nCTDfcTjfcKft 
\\&m (IV) \Z&h l> < tt^*#«ET 2 , 5 -v* h *->x h7kh'D77 

( I ) TY*«Wfe$nTViT*>«k^ h U T^'JJ^S^^tlH 
a#4W3I©^»K«V^ -fk^ (IV) HI, 2-fcfXC (v^^TS/) 
l/>] t K^>fc£©k K^-x^li (Journal of American Chemical Society, 
1995^, 117(22), p. 5951-5957 ft£) ^[1,3,4] ttWT Journal 
of Heterocyclic Chemistry, 1989^, 26(1), p. 225-230 &£) £rf£ffl£-t»:TM 

T^«t^**aiai*fctt«*$nTViTfe«J:Vi7S^*T?**»&» 5*1 (V I I) 




(VII) 



mic^^-r. .) (vii) xtt-to&ts; (vi i n 

Q-Y 1 (VIII) 

«*iR»Sfctt#3SrS*^fl:**SS^-r. J T^^tlSft^ (VI I I) X 

%>l<«5£ (viir) 

NHR 5 R 6 ' (VI ID 
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II*) Xtt-e©ifi£*KJ&£-frT* fc&b (I) &m&?ZZtit)*V%%>o 

*mztt>&® (vii) x\t j t<Dm.tte'£Vo (viii) fcL< 

tt7syft^« (viii') X«^-©mt*^«ftliiSE#«ETfc^D^*yyu 
>^SJ5& (m:i!y'7V>if5J&> Heckle Still e%y7V>tfR 
fc» Buchbald©75/ftS^) S-&5diKl«kO, (I) &S! 

*fc#y£A» fc2©**te7;k&U&JWB, WAMycKffcUf 1 ^, 

h U £ A, TkM-fb* U £A&£©7j<:®tfb7;i/# U 7jcm*b^*^A, 

^A^£©IWt7;P* U^JMH. Ifl*tf U *A, ^B6tK^* U ^A 

^i!©«tt7K*7;P* U ^&£©ftMft$£gi, h U <^A* h*-> b\ 

^- h U |)Axh^-> h\ ^- h U * A ter t-7 h*-> K«©ft*ft 1 L 6 ©&M 

'J>« 1. 5-> f 71ft*v'£n [4.3.0] />-5-XX 1 , 4 - v>71f tfv' 
[2.2. 2] tf-£^>, 1, S-z?T?f\£.i/!7U [5. 4. 0] -7-^>^-fe 
>fc£©*r«Uft*Jfc *3MUU3^A, n-^DUf!7A, sec-^DU^^ 
A, tert-:7^ny^7A&£©#»y^A«, U ^^A^ y^ntTJWTS 

©«k5fe*tSEtbTttmfi^^/-;K x^/-;k yn/ty-;k -fy^o 
/ty-;k ;-)Vm<DT)Vn-)Vm. MZJi£ s J*tt>. 

ff7kHo77>. S?I?;H- lert-^^M^kr— 5Vk y'fy 
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>7Uut$s)VKs wmtfiSM. HJ^kX 1, 2-z?2unjL?>m<D/\ 

5 mors. hj& wu£7-fe h-h u;k tr^-- h u;u^©- h u;hsi* 

iJ 7i-;^7^»^7^A, Jft-fb k* 7. ( K U ^ x~;i/*7 7 4 » A° ^ V>t> 

•fe h » e?/t 7 5? £ a-2 , 2 ' - tf x (v 5 ^ x x;u* x 7 ^ / ) - 1 , i * - tf -y ~7 mm 

<bk*^(h'Jx^;^X7w »xy£-;k ^bkXXHJ^xx;!/**:^ »- 
>y 2] , D $2>{k&® m> ttfc h V ( h U 7 x x;i/*7s 7 -f » o 

C7A^-ydr;Wb-&W»SUv^. c:ne>©Mi«©M*«{k-&#)(v i nit 

;Ufc^tLT*SJl~0. OOOOOl^k ffiKWO. 1-0. OOOlt 

(vii) l^ncttLTflS'&fb (vi i i) *fcfcMfr& 

l(VIII') i&O. 8-10^, ft%Lh<\tm0, 9~2tJW 

s^iwttft;^* (vi i ) , (v 1 1 1 ) feu< m&m (vi 1 1 ' ) , 
2 o omm, ft$.v<\m5ftffi~mio ommr-&&. 
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X) 



Biratii*st. ] T*£n*fl?&*j (ix) xtt-t©4tt*^rtat-fb$-&* 
(ib) x«*©ias«ji-r-5iit*«T?#*. 

©±5J5:»<lSEtLTtt, mXlZ*?;— ;k x^/ — ;k ^o/V- ;k 

>, f h7kKD77X ^X5=-;kX— t)Vs tert-^;k^5^;i/X— 5^;k 
-f V -fu tf;i/x-^;k x3=- l/>^ U 3— JU- i?* ^;kr— tMN?©x-^;m^ 

U*9>, ^pdjM/A, B9$fcft& b»J:J7k>, l,2-^DDI^>«0 

^> «9A«*M75 K> N,N-^>;^A75 H v N, N-^^kT-fe 

7)VtH)&.mm. #l*.fcfU3^Axh=^>K, U3^A-tert-:/K^->K, ^ 




0 



X— R 



(IX) 
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©&$8&a£, l»J^«hiJi^75X MJ (n-:/ofcr;i,) 7SX h'J (n 

>7U [4. 3.0] />-5-I>, 1, 4-^Ttftfv^D [2. 2. 2];f^>, 
l,&-*JT*?\Z*s!7U [5.4.0] -7-^7>rt>^0tl7S>i, 
U^A, n-^oU^^A, sec-^oU^^A, tert-:/^a U 3^7A& 
ifO^U^A^, U^ASMvyofc^KTS K^©U^^AT5 F|9^ 

lU^-W (IX) l^E;HC#UT«ai*»0. 0 lftViL&l 0 0 

K^ratt<b'&ft (ix), &£ft$<z>ft& &&<z>9& Kmt&&m\z£ o 
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(XI) 

H^-X-R 1 (XI) 

©It£Sf&$tm fl&7k£iM>C:£{;: < £oT, (I) (DYfimWfZtl 

gfcb<«7~>;i^T*&Ste^ (I c) xi&t<Dt&&mm-Tz>^ 

£0 ^0i5*»lTlt ^/-;k x^y— ;k :/dav— ;k 

-fy^Q/v-jK 1$ J— ;k tert-y^y-;^oT;U3-;i/^ tfy^uf^ 

fh7hl^D77X >>x^;kx— tert-^;M^;PX— 
;k $Mvyptr;i/x-7\>k x^k>^y d-;p-^5p;ux-^jmp§;cdx- 
M^fcf^glx^k gt^x^k ifmn-y^^^oxx^j^ ^ 

^PPX^^OAP^Wb^toK*^ #l;U£n-'Mr+i->, «^>if>> h;U 
X>^©^-fb7K^^ ^liteE^kkTS K, N ( N-^^*M75K> N, 

*£tfn:«, (X) l^H^UTft;^ (XI) £J»lfcHUa2 0 
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Bummm&m (x) x\t an ©gg, gotom. s^jt^t<t o 

£fc*Kfc©lfcia:gwu ^iictoittft^ (x) tfc&® (xi) 
fcL 0i*.tfW«, h'J7Mam **>7JU*>m> p- Mux 
£©ttKi& mtfiftfls7;i/5-^A» ttfcsft H7-^b*^i-f7- k 

<b-g-4& (x) £<b£-#i (xi) og^fflt^W^^f>n§. 

EfcMfl«*l©- 2 0 r^Vi 2 0 0 -C, $F* L < J4*SJ 0 CfcV* L*Sj 1 2 0 "C 

E.femmzKfe&mz&v&teztf. m%m i#m*vm 7 2 urn #£l< 

(I) ©Y#«&$nTVvcfc.fc^§j^£!Rak R 2 ^S^^tlT 




(XII) 



K«f» (Dumzffi&tmM&z^-r. 3 TgEfc>$n5tt-&^ cxi n tsc (x 
1 1 1) 

I^-X-R 1 (XIII) 

.est*. L 4 \mim (mmhtrnMrn^t) &j*-r. ) -e^n^ts® <x 
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III) *KJfc-2^Z>Zt\Z£K), ft&m (I) ©Y*««Jft$nTlriTt)«kV»3Sr 

)mT*&z>fc£i%j (id) *m&-r2>z£&T?%z. 

^mtitSVO (XII) Xfe^OMZ, (XIII) Xtt-tOttLSfflVi 

•tfU^AX^yH. U^A tert-^h^->h\ ~T h U h^S/ h\ 

h ij >?AX h*~> h\# U ^A tert-y h*r~> 1^1/6 OD&fIT 

;io*->Kgf, m-WSMMbU^A, 7KR*b;&U2A» *BMt:*-hy£A, 

h U £ A* Ifflg* U OA KtBMr^^A, UfflfcJc*:*- h U ^A^O^^S, 
«AtfhUx^;P75>, hU (n-yot!;W 75X MJ (n-^?JW X 

-^WUfDU^X N-^?HWJX 1, 5-v*71fk*>'£D [4.3. 
0] />-5-IX 1, [2.2.2] 1 . 8 -V 

Tlftfv-^O [5.4.0] -7-£>^>^©*r*8X^>^ 2-tert-^;K 
5 y -l-VXJj-)\,7 5 / -1 , tHn-l.3, 2->?T1f *X * U >fc s> 

^y-;K tert-^y— ;w»©T;m— mfcfsw^x ^h^k 
x-^;k x?^>^U3-;w-^^^;px— ?;Wf©x— « flifctf^K 
^oojM/A, eaififbisa^ hV?U>, i,2-z?t?uu3-d?>m<D/\u>f>ik 

mikfcmm. m^itn-^\^>, ^>-e>, h;i/x>3&©gMb#3s®, 

tWUAXSK, N,N-y^?MM7SK« N, N- ^y 3^1/Xfc: h XS F# 
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(XII) 1 ^HCfcf LTft*flfc (XI I I) mfc^b 

O'CT&So 

Rtfffi&IWttflJ&to (XII) Xtt(XIII) osm, ^s:^s©ais, 

io 5^^i^4 8^rii?*5. 

K&m (i) or 2 ^;^^'>;p*t^^5S: (ie) 




(le) 



Y 



15 CSC+©IB*ttlWHBiW3l«**-r. ) T^tl^fc-^ (I e) tt, MIHbfc 

^EtCioT, fcKtt* MfBLfc#&A~DK:<fc^T#e>n5j£ (I f) 




(If) 



MZ-imizZttfo »cteJ:*2r8u «*ttfc«k*2r& ^ 
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$m&m-j-hvoA, fewt&m%vo&m<D8km&myj\'*v&m* mm 

%te*9J—M x^y— ;k zfu;-%/—)vm(D7)Vu—)vm, totter brk. 
g^wuArs hots hm ^^«> ? ^^x;I/^~>k^©7.;u^->ki^ 
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^0«fc3^LTf#fe{t:^ (I e) *m\<\ tt&m (I e) 

m%.\%. i) tt&m (i e) £xx^;wb-f s^tc^o, s dg) 



(ig) ^ii-r^c:<h^-e#§ 0 

Mz-it. it&w (i e) s-r 8 -l 5 est** L s \mmm (mmhtmmm 

&W&.T\ZKJfo-g-&2>Jjm, fls^* (I e) $R B -OHT*$n§7;k3-;P 

dic^), 9A^x^;k T^bo^^7x-;k 

BOP-Cl^) « ^ffl^T^-r^)^ c&5WihU7i^MX7^>t77 
^^^^X^l/^O^SrfflV^^MS^ (Ie) <DK 

foVkmrn®- (m%.\z, m/\^^v, gttxxfjk mrwm-) &mM&&T\z 




(ig) 



Y 



2) (Ie) ^TuT^i:^^ S (Ih) 
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(Ih) 



3) {b-g-fe (Ie) ^75 FfbTS^t^ctD, S (I i) 




(li) 



Y 



»fcffia-r****-r. ) Tt^ns^ij (i i ) zsmt&z. 

mm** it&M (i e) trs. >\zm&M m^ttjM^s.^m (dcc, wsc, 

DIC<¥) , VAJmmmfc («*tf->7/0^lWK DPPA^ BOP-CHf) 4gQ £ 
ffMB2i*£#fe ^SVittfl:^* (I e) 0£ftttfl£&#: (fllfctf, R/\7-f H, 



4) (I e) ©*;P#*->M*75 y*C«»t5 £ fP, 5£ (I j) 
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(Ij) 



2|^i&RJfoteu C u r t i u s H o f ma n nRfo, S c hm i d t K 
&® (I e) £fzlZ*:<D]x.!foimmfc i/\7^ R&TkttK Sttx 

^-rs*>\ x&7;io-;i^££jft$i*T3rf £75 >cd#;w\**- M(#m* 

en or 1 , r 2 , r 3 , Y&zzmA&ig'rzmmmz&KT, ^© 

tt-)Vm, X7>5^*> TJP*^ AO^in^.*:) SrWT 

75 Kit, ^$nTViTfe e kVi7$/*^©^^OK^3«k0^mRrtiTa5 
5. 7S/S©«^, 09*.fcf7$ h*^ 7Ji^x;wb* Xhoyfb, 7;wwb> 

ti)vn^Mt. 7Ji^x;wb, 7J^JMt« 7>J-;Wb, m-fb, a 

$/<fb (^->A{b, t F^./>fb£-grif) , (^) ^-;wb, t;^u^ 
Mb, ^*;U^x;Kb^cDaStJ;D^pItll:^5. 5P:t-;US©4§^ 7 
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±M<Dmm>&Afc^hF\z&uTm^ntz.wJMk&m < 1 1 k ( i vk 
(vii), (ix) , (x) ^cfcrx (xiD \ts mx.mn : iz7jk?£5iz& 



urn i 
a; (i i) 




(id 



OH 



ess*, E#ttKrtBtig*ais^-r. 3 -c^stt*^* (in 

W*tf&fc*«ftfc«kD^T#<3. (x I v) 




(XIV) 



mm*. mommmmtm&m&Tjk-ro ) T*b$n5f&&*i ex i v) 

lXf)k K< h\ *75>F*> £5* (XV) 

hn' (XV) 

iB-^fiiw3tm««&*r. ) T«sn5ft^«i (xv) ^.r^t^m. 
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tKJ&2l£Z>ZL\z£r). & (XVI) 




(XVI) 



K*©lW»4IWBfcHji*ftjft*". ) T*$tl£>75 Rfc£-tf(XV I) mtz- 
*S^«75 bMbSJ&T&O, <fb£-#/ (XIV) OSJ^tt^##> S^fr, 

^H^SgftK/ft^frS c t K:«k D s 5£ (i i ) 




(ID 



Wffil Sfc*HTJBH&ns*fr&4& (XVI) «u TI3 J ik\Z Vfz.ifi-o TiSiit 




(XVII) 



(XV) 
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X— R 



HN 



(XV) 



C5£*> ^fetmtmmm&Tjk?* ) -c»t>^n^^ (xv) ^.r^^to 

m.£BilfeZl£Z> Ztlz&r), ^ (XV I I I) 
o . ,x— r' 



K&m (xv) -fb^-ti (xvi i) mi-mi o^jvm 

mi%. -3 o , c~i 5 ox:<DWLmmm~cftt>n. jff&L<\tox; 

teo. 5~2 op#PbTt?&5. 
c©ck-5tUT#e»n^b^ (xvi 1 1) 

mee^, mm&iu, urn, Hign. ig^F> ^□•^h^^^^-^iftc 

u©i5i:LT#&n5{b^ (xvi in ^ ±mKj^G-nz^t^m 
\z.mMt^m (xvi) ^i^n-s. 




(XVIII) 
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s£ (I V) 




(IV) 



«Atf*fc«t*ftfciO«fC<f5. a (XIX) 




C0 2 H 



CN 



(XIX) 



T?*fc>£ttafl^» (X I V) £fcte^©m&$ (09Afc& 
£5£ (XV) 



X-R' 



HN 



(XV) 




5* (XX) 



(XX) 



*EJ6tt75 FfliEJ&TaD, flS-S* (XIX) ©SMl^, SJ«*#, 
WHMfcSJfcSfrS H 0 , 5* (IV) 
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a il 



(IV) 



NH, 




(X) 



(XXI I) 



^r<D&t& (XX III) 




C0 2 R 



u 



(XXI II) 



C0 2 R 



7)V*)Vm (MA(i^?;k x5P;k yotfjk tert-^^S^) £?k 

-r. ) (xxi 1 1) x\tt<Dmt&i&mf&.T\zBLfoz^ 
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^ (XII) 



it. i£ (X) 



£ (XX I V) 





(X) 




(IX) 



ess*, m^iztmtmmm*7jkTo ] •vgtznzfc&m ( i x) xit^comt, 
(xx i i) 
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-C0 2 H 



(XXII) 



XX^;K «-T5^/U h\ »7S?Ff) £3; (XV) 



x— R' 



HN 



(XV) 



(XX I I ) X\$*<D 



ummtztmmm&vk-r. ) ti^ns^ (xv) xtt^ottt 

*£j£«XS HfliEJ&T* ?K ffr&fc (XX I I) ©j*J6teWSMfc £J&^#, 




(VII) 



H S (I I) 

0 




-R 



(II) 
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& E<DimfcT)Vt) U ±«^M«, KfflW- h U £ A, ftftA U C?Aft E<DW&7 
)Vt> U ttfcfc^BfcMW- HJ # A, «7|c^* U *AfcE©lM»**7 

UftJRft £©&»&&«« h U ^- h U >^Ax 

! s h >J £Atert-7>*-> K«<Z>J»K8c 1 ftV> b 6 ©&Jg7;U=i*-> 

us?x t!3«jx N-^^;vtrnu^x N-/fjwj>, 1,5-^7 

Iftf5/^n [4. 3. 0] />-5-X>, 1, 4-v f 7lft*S>^D [2. 2.2]* 

1. 8-v7ift*v^D[5. 4. 0]-7-£>x^>ft£©Wtt&»g^ 
;*^;HJ^#A, n-^UWA, sec-T^HJ^A, tert-^JWJf 1 
*Afc£©*rtaU WAffc U^A^-ryynt!JU75 K«©U?^A75 H 

rh7th'077>, v^x^UX-^K tert-7>;UpWUx-^;k 5>-fy 

yo tr;ux~7;k x5 1 i/>^u^-;p-> J ^^x-x;^©x-^;^ #o 

fS^t«*;PA7SH, N,N-^^WVA7S h\ N. N-5**3MI/7-fe h7 
5 K*©75 im 09*.tf 71r hx h U ;k tf^x h >J ;Mg©x h y ;HH« 
©S*\ S^^yUPaM^K, X)Vfc?>* ^*1M5^1/*X*;K7$ h\ 7jc 

* ltjb testis. 
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(xvi i) , (xix) (xxi i) \mm.&*mA?z>i)\ 

mR*mw<D&Rmz&^ xfc&mmmvvtmx'&znzm&zit, nmz 
toTti^i/Tfei<, &tzmtUTn<bnz>w&\z\t, ftmz&^xmm 

%m&. znz omz^-?^ Mt^& ax—^mzm^ e>ns £ ? tnem 
&&mxznrc & <dx$> -o x feet < , K^mz^\z^xum^m^t z> z 

-)Vts)V^-)V, C l _ % T)V^r)V—t^iJ)V-^-)V MZ*S.> *h*~>#;k# 
-;K xh^F->^;p#-;K tert-^h^->*;p#-;p (Boc) > 7U;i/ 
(Aloe) , 7x-;i/^^;i/7j?-;K ^M-m;!/*^ 
(Fmoc) , C 7 . 10 T^)V=¥)V-tl)V^JV ^ 

>V)Vi3)V#-)\,tz.E) v c 7 _ 10 7^;wi^-;t^>#;k£x;u (0y*_fcf, ^> 

^t^y^^KZJ^i'), C 7 . 10 77W(mH "<>5W&-£), 
h U 3^>k 7 ^ n < ;i/££:teN, N - 5?*^7 S J * ^ V >U Eifim^ £>*13 0 

znzcDmmmtvxiz. 7zrjn, /\o^>gf (^j^«, y^m, 

1 ft V> b 3 fflg£T?* £ 0 

6 7;W ;>Wk x^;k n-^o^k i-T'DtMk n-^ 

;k tert-^;i/ft£) v 7UJk ^>S?;k 7i"JK hU^;P*fctth>J7 
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)V m%-\%. xw;k x^;u#;w?x;k :7>;wt7;w*x;pfc£) , - ho* 

7il4^ <08*fc& X3^k n-^nfc?;k i-^DfcfJk n-y^k 

tert-y^vJUfcg) , C 7 . 10 77W (filAtf* ^>V)Vts.E) , aK>P5;k 

(es*.f& 7-fe^;k x^jk*;i/#-;^£) , ^ 
>iAf ;k c 7 _ 10 77M;v-Aj1/#-;k«s|^^ ^>^;kfr;ktfx;i^£) , 

5 7J^ *7\>k X5P;k n--?u¥)VUE) . 7xx;k c 7 _ 10 

z.imm. mm, atig, m *7A^nvh^7^- 

^D7h^77^f- ^lfflill^DVh^77^- (HPLC) , 
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^fSKOttHfc^^nsfeOT&s. *&, fcfttt (I) (flu 3 h, 

U 3&»o, Htt#&> 

**rsjNKa«wtt, i>i?Li&#> -^x, aa7^- 

>» % t7y, +h;k t^) WIT, ^tlfeJNKS^ 
WMIiL, («□) KiRtt, (tt8») &fe&mz*>&tlZftit>s J NK 

«!ttffiiiSE. &&ttMA, Bm&±M0ii, mmntkm&i. 

7m*o-7v*>m* ffimm&mmmtm, mmm&mmm* mmnmmm, 
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runt, mrnssiL. mm&mm , >m, stm&zztmfrzmtnzima 

7>^^>-»^^ (ace) 77t^y;K #7h:/u;k 

> K ^ y u ;k u ;k <i % u ;k ^ttvu ;k ^ u > h ? u a , 

;k /v\>*f-)V&>, 7-;u5-y-;^>, -4)V*&w>> i^n^^x 

K.p— ;k ?tn- ;k -y^v^o— ;k hnn— ;k -f o— ;k ^ 
>^hD— ;k iJ)V : r^u—)V. #;w*s?n— ;k fc?>Ko-;k jt^hn- 
;k 7f;o- jk tfy^DD- ;k ;k 7^0— ;k T^&x^ 

□-;k TDfyp-Ma , c'a&ftx (#i> -7-^tr>, -*;kv?tr>, - 

» fij^ft (#J, ^>5 1 ;i/th , Pi7DD5 : 7vH, ->;70^>^X 
vh\ x^7S>K, tHD^DDf7vH, tHP7;M^T5?H, ^^o? 1 
7>>h\ ^>7;k^7^K, #iJ^H, HJ^njM^T^Ffc^OlM 7 

^i7v>s Vh77k h'jytSF, *?**V>* *V?V>* 7Dt5H, 
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^y)V=yYfs.Eo)v—fnw^', x^uy?? h>, xyi^wx h u tat 

K-kU >&*ril§(/tHz:>*>, T^l/ii , /Vj^Uyzy >$a$nM (YM-087 

*=^i^x 7°nA7x;x ^wkxp, k^jskxh, ^^xh 

77'JX 7*>?/iV> (TU^X h^) , ^>/7^h7> (X^lf>^) , 

iBxaH^iaM^ar©jiii»aiiHifijh* ; ou^ri — i£iza(D}ki£mmm ■, r^tr 
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/33##tt#ak «^&s§em> S5iijfii^^ cau f^nwry. ?)vn 

t'J/U^fX Th;Wt7.^^>^<>fCDHMG-CoA3l7C^iaM; -> 

«G-CSFft£) , X^>K PTCA^CABC^t*OSiiiWftW<¥fc«ffflRl«6T?S&*. 

75;7i>, 7irtfX Xx>lfSK ^PtfUX T>^fcfU>, 5^ 
TXtf'JX ^7itAS, 7JV7i7"AS, ^D7ity^t h 'J 
^7Ax P^V7D7x>tb'J7A, 7i-;i/^ 4 />, -f > K*^»v -f 7 
7*D7i>, ^rh7D7x>, t7"D^t>, ^tJ-^O^X ^WPkVo? 
x>\ 7x>7*7xX 7°777'D7x>, T'O^^T'x-^ XtTUV— 

yK 7'Jt7^fX 3;i^t^>, 7*a^-7F> *;i>7-f >fc!^/>, ^> 
X7*D7D>, 7d7'j;-;k ^^'J>ufm^-hU^A, k7JPD>M:M- 
U^A, ItU^m-T-hU^A, affl^E^k** ifU^Wtt, 7hotf>, 7 3 
^75X ^Uk*, l/^l/7 7<y-Jk drh^07i>> t7"D 

*-k>> ttis^v?* >&fc\$^<D&teE),ftmm®m^fciZfiL&$9mM(&L 

thhUtt— K ^D7>#iJX ^^n'JAX, ^'JA7, 7W*? 

/D>, h'J7Ay/a>7thzF, y ; 7MWD>7th 

7Ma^hD>, 7DW>^^D/^yx i7h'Jt-Ma> 
p 3 8MAP^~fcf|£g|jg, JriTNF-aiil (M. X^t-t7*h, -f>!7U 
^Pv^T^ D2E7> CDP-57K PASSTNF- a , pJjgftTNF- a TNF- a 
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3i^~>7\ 7X tf U >&£©+MJ ^;^SI«#:,MK-663, A;Px3^r>/^ SC-57666, 
^□^S^ S-2474> ^D7it7^, -f>F*^-»> D^V7D7i> 

LTtt, 7>i?* : r>~»iuzzi-?%v z^ymm, cEmzttTzv? 

"7^^>^J, l^»^'7^5 i >(Peptorth©DIAPEP-2777i<i:) , $ffiIVfcvf>M*HIV 

^ommztt-rz>m&$>zwz>7t7^>MM, sk^ffimrmizM^Tzmm^m 
&\ztt-rz>in&&z>wt7?^>w?k ik*<DMm - mmmzm-s-Tzmm^m 
mzwt&tim&zwtyz^y, m-m^-i u >mmmzm^-r?>mmz 
tt?&mfc&zwzy?^>mmutz&mi?t>ti%o torn. gh^igf^©/^ 
m^zmtD^mmMtomm^m-vh^o *it, mfc^fem&tv-az, m 

GW&&'&m&®fc&£tt<D u >Mfcmm\zMm-?z>m&r?*m^ZL%im&.M> 

k B5^ < ta £ ©DNA^ d <t&m v^te^fe 7 >?Hi £ ffi v> S mW5te, 

fo^mmttmizm^Tzmm^mmizmm-tzi&te?- .wx-fc nux^n-jv 

mm^mmzm-^-r^mm^mB (mz-ix, hgf, vEGFttzvmmmtt 
E) \zMm-r2>tefE&&mwz.mm&. mmi^>^)>mmzm^--r^m 

&\zM^&fetettm^tzfefa&.,-YWt£}i<D J fr^ htt^( >izM-r^>7>^±> 
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mxmtobtewam* m^m> mmu mum. trasu mmit 

M%.& K&m (i) xittomztmizm- mm* m^m, 

&iz\z, mrnrn. ti-sm* mmmm&^mzitTmm-rzz.ttf-vgz. 
fm&xs-ti 7±)i>mzm-rz>®'&\z\m.mm*. -> □ v •m\zwtz>®^\z\% 
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-x, ^>-h-jk «awc*^- h u g>m#;k>^A, et 

8 o^^tfan*. 

W\z, Iter® ( I ) X»4*©*ft±B©JW^fcttfir*«^lcti, ffiMfc^D, 

»«^r»fc*viTa*ffiv>6n««^Ri, «*»k at*^ jfejsjfo, 
»«j*»fc«fcoT*fc*at, ^£ otfia© „ <&tt«iS7ft, i&ff 

^ U^T5 t «:2©*#JC«nja:#'r**&tett, j£A (ftttfteokg) IBS 
D ©»«J4*3»^ tfb'&fb ( I ) XittCDm.) t V-cm 1 ^ b 1 0 0 0 ng, 
#£L<tt*93fc:V>L3 0 Omg>$SK:$f£L<«m 0 OmgT&O, 

mtmtoto&m (i) xtt*©ffi**«ip«jK:»#r**^tt» »*, assy (#i 
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Di&O. 0 lmg~*tJl 0 Omg, &3iV<l$mo. 0 1— #55 Omg, £92? 

a*r»jtLT«, &t&w$j, *rta»5W> ffM&m. ^ 

;W , #<^>ttlH5SHt3SI (m«#»JVM-H8 0, HCO-5 0) fc£ 

mt^.>^)vu-o^ mskzfnij^ >•&£) . stem wz.\z, ^ymhtjv 

#ffi*fflt*raWFK:«3Wfl:UT#6n*J|i--©«W!I©«:#, (2) *569i©fls«& 

t#fffim^j t sbu* ciSBflsLTW en* 2 s©»j©no— ta^ssT©^ 

(3) *»M©<k^t^fflS(^i:*»J4rC8!»KbbT#6tX4 2a©» 

su.©pi— «MKT?©NFWMs*viT©ia:#, (4) *ftw<Dik£mtmmw& 
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awaits® tmmmmt \z$mm ur# en* 2 ffi©§g3y©s&*& 

Blf^±ffiV^nT^SM*&S2ptL/TjiM^-r*C:t*ST#-5. #fg 
9!©fl:*»fctt/BaB»©E*JfcHU S#;w-K ftftft&ift. ffitt, m 

Vin^«kvi„ 

(i) £fcfi^©i&wu «nfcjNKii#s«ia«f^ffl*wi^ 
s, o^ims^Tfeo t*« g§&Hurr « %©-m& < . SLtzj&smomm 

^1fcm<Dt)7J±2u^hif : 7 7j—\z£>tfZ>m\tifeT"LC (Thin Layer C 
hr oncography, II^D7h^7>f-) fccfc*M^TfcfT^nfc 0 TLCI 
*fc*tr>T«U TLC^k-htLTW (Merck) %UH©6 0 F 254 £fzte 

*ai*aEiLTffl^6nfc*«E*, tftffi«ciixTuvtftta»*affiixfc. 

m *s 'J * y;i/ttWI C < *;i^4±tt©*--£H>y;|, 6 0 ( 7 0 fcV> b 2 3 0 ;* y 
=l) $.tc\tt—V)W)VGO (2 3 0^l4 0 0^yya) NMR 

emini 2 0 OgJ^TcteMercury 3 0 017^7 hD*— T$Jj£U <b^->7 
h£dMT> *y^U >yj£«fc&HzTjSl,&. I R7s^7 h;i4£S?*FT I R - 8 
2 0 OIU^ hP^-^-Tail^bfeo 
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**«fB3f LC-10Avp~>7.xA «*tBfc**&) *fctt7S?V> M100 

: CAPSEL PAK C18UG120 S-3 /an, 2.0 X 50mm 
gift: Aft; 0.1% MJ7;M- DIM 

Bft; 0.1% **T-feh-hU;W 
^^X^MM^JI, : (Aj£) : 0.000 (Aft/Bft= 90/1 0) , 2.000 (Aft/B 
ft=5/95) , 2.750 (Aft/B&=5/95) . 2. 76^ (Aft/Bft=90/10) , 3.450- (A 
Wm=WW . (BSD : 0.000 (A*&/Bft= 90/10) , .4.000 (Ajg/B 

ft=5/95) , 5.500 (A$j£/Bi&=5/95) , 5.510- (Aft/Bft=90/10) , 8.000- (A 
WBffi.= 90/10) 

&Afi : 10 /* K ftX : 0. 5 ml/min, : UV 220nm 

mmmz&^T, vx^^f^ cms) tesrFv&mzzvMMLit. 

*-X*t ZVD, *fcttB#*^ttc5££& JMS-AX505W 

-f ^"Xb^i^C^ffi'fb^^f :3"Xt;r£ (Atmospheric Pressure Chemical Ionization: 
APCI) „ M&WmrXffls (Electron Spray Ionization : ESI) , 
SHWfflrSfc'f :*>fb& (Fast Atom Bombardment : FAB) 

1 ) P L C^li : *JUV >tt/W h*f M->X^A 

: YMC Combiprep ODS-A S-5 ^m, 50 X 20 mm 

mm-. km-, 0.1% hj:7;m-dto ^#7jc, 

Bft; 0.1% HJ7^tn|« ^f7th^h'j;V 
^55>X>MM*;i<: 0.000 (A*£/Bft= 90/10) , 1. 200 (Aft/Bft= 90/10) , 
4. 750 (Aft/Bft=0/100) , 7. 300 (Aft/Bft=0/100) , 7. 400 (Aft/Bft= 90/10) , 
7.500 (Aft/Bft= 90/10) 
ffiM : 25 ml/min, &tH& : UV 220nm 
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2) *1£ftmcmM : t'Jfy^Xt/H^-^ hftg^T^Afourif 8) 
ti^hs : UJ#^#& HI-FLASH™ COLUMN (>>V%5*)V : 40^n, 60A), 26 x 100 
mm£fc}±20 x 65 mm 
: 20 ml/# 

^ffi^.-UV 254nm m&mMlZ&^T ( ) ^l^LfciiB«ffl§II^ 



s 


: z/si/Vy h (singlet) 


0 


. 771/7 h (doublet) 


t 


: hU71/7 r (triplet) 


Q 


: 9V)vw b (quartet) 




: yjJvysVy r (double doublet) 


m 


: ^vl^y l^y h (multiplet) 


br 


: ^P- H (broad) 


brs 


: ^n- H is>yUyb (broad singlet) 


J 


:*^y7 P U>^'^^: (coupling constant) 


CDC1 3 




DMS0-d 6 




'H-NMR : 




WSC 




THF 


: fh7tKn77> 


DMF 


: S^^^UAZS F 


DMSO 




T f 


: h'J7MD/^>7M-;i/ 


Me 


: *3-)V 



mvm^ : 1 ) • 
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csaiw: 33 

V— MKK7-U<D&ggE?!J£^-ro 
[iS?0## : 43 
T^-f MKK7-L©ig*@B^J^^1-. 

y^-r V— CAM7-UOli*@H^J^^'r. 
C12?iJ##: 6) 

75< CAM7-L©**2SE3FU&jK-j-. 
ffl?iJ#-*§: 8) 



2-^>>?;i/-6-^ □ p-4- k F a^v-l-^V-l, 2->?k K o-f V*/ U >-3-;ft 




OH 



^□^|»^^;K10 ] g), jnl)*5«fc7JtTHF(70 ml)<Djg£- 
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mz. 0*C«^T^>S?;i/75>(7.1g)©THF»«c(35iil)*»ITU miStiSt&L 
hU;K70 ml) l-I^H-(3-^^^75/^otf 

;p)*;p#5?-f 5 FttKft(i6.5 g)Rtf4-k Fn*s/^>vr k ij 7»/-jir-*» 

*«»x^;hctwru iMfemmRzfmftmwmz&vmfcftm, &&m, m 

SWEHtfc. ;K100 mDtefcMpU ^ia&#T. 28%^- 

&&awgu mmm&mk^frx.ztiMfem.mz&Qftmu &mm&mmm 

ttHSL, ^■y->/»ttx^;pj;Di|j!Sft-r*i:tK:J;D» JtettAoglHft; 
^(4.5 g) £#fc» 

'H-NMR (CDC1 3 ) (5: 3.81 (3H, s), 5.61 (2H, s), 7.00-7.10 (2H, m), 7.16-7.32 
(3H, m), 7.66 (1H, dd, J = 1.8, 8.4 Hz), 8.14 (1H, d, J = 1.8 Hz), 8.44 
(1H, dd, J = 0.3, 8.4 Hz), 11.02 (1H, s). 



mmmi (2) 

2- eoVLi, 3] ^^y-;p-5-< ;M?\O0 -6-y □ ^-4-t f d^->-i-^ y 
-1, 2-^b Kn-r v*/ y >-3-#;i^>^ y^;ux7.^ 



Br 




OH 

^^^js^ii 1 iz^-r^mzm^. 4-^D^i*7 ^KRtftr^nx^ 

'HNMR (CDClj) 6: 3.89 (3H, s), 5.27 (2H, s), 5.91 (2H, s), 6. 50-6. 57 (2H, 
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m), 6.71 (1H, dd, J = 1.8, 7.8 Hz), 7.82 (1H, dd, J = 1.8, 8.4 Hz), 8.32 
(1H, d, J = 1.8 Hz), 8.35 (1H, d, J = 8.4 Hz), 10.96 (1H, s). MS (ESI+) : 
432.0 (M+H), 434.0. 

mmmi (3) 

6-^DO-2-(2, 3-^t HD^>V/^^>-5-'f;M?;W-4-t h'D+y-l-^V 
-1, 2-v^b Kn<7^p/ U >-Z-*))V-$;>n ^)Vjlt,^)V 



*{k&m±mffiMi\Z7*-?J5mzft\,\ 4-i7nam^y^)VmRU (2,3-i?k 

12%) „ 

'HNMR (CDC 1 3 ) 6: 3.11 (2H, t, J = 8.4 Hz), 3.89 (3H, s), 4.52 (2H, t, J 
= 8.4 Hz), 5.55 (2H, s), 6.67 (1H, d, J = 7. 8 Hz), 6.79-6.89 (2H, m), 7.66 
(1H, dd, J = 2. 1, 8.1 Hz), 8.13 (1H, dd, J = 0. 6, 2.1 Hz), 8.44 (1H, d, 
J = 8.1 Hz), 10.90 (1H, s). 

6-^DD-4-fc FD^Fi/-2-(4-^ ist})Vi£-)V1>*J)V)-\-*4v-\, 2->>t 
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'H NMR (CDClj) 6 : 3.75 (3H, s), 3.89 (3H, s), 5.59 (2H, s), 7.15 (2H, d, 
J = 8.7 Hz), 7.68 (1H, dd, J = 2. 1, 8.7 Hz), 7.96 (2H, d, J = 8.7 Hz), 8.17 
(1H, d, J = 2.1 Hz), 8.43 (1H, d, J = 8.7 Hz), 11.9 (1H, s). 

mmmi (5) 

6-^DO-4-k KD^e>-2-(4-^^>^;^-;U^>v ? ;l/)-l-^V-l, 2->>b F 



CI^^T^C0 2 Me 
OH 

Mk&mtmmm 1 \z^t^mzmK 4-^ d am*? zjummti- ^ >x 

'H NMR (CDC 1 3) <?: 3.03 (3H, s), 3.76 (3H, s), 5.55 (2H, s), 7.32 (2H, d, 
J = 8.7 Hz), 7.69 (1H, dd, J = 2. 1, 8.7 Hz), 7.88 (2H, d, J = 8. 7 Hz), 8.19 
(1H, d, J = 2.1 Hz), 8.40 (1H, d, J = 8. 7 Hz), 11.29 (1H, s). 

mmmi (6) 



2-^>v ? ;i/-6-^ □ O-4-t KD+^-l-t+y-l, + y U >-3- 

J3)\s#>m ^^;UX7.^;K4.5g)ODMF^(45ml)t, 0X>&&T, 7kmk± h 
»J^7A(630 mg)$rJJD^., 30#j£#L£. &V>T?, (1-71-^ h 'J 7)V^U^^y 
X;U*><5 K(5.6 g)^jD^ ^!CTMt3B#r B m^Lfc^ ?£i££MMS§ 




CI 




y"C0 2 Me 
OTf 
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iz^ommiss te&m£k<Di&mfc&yd o.og) *%tz. 

'H-NMR (CDC 1 3 ) 6: 3.69 (3H, s), 5.51 (2H, s), 7.14-7.19 (2H, m), 7.23-7.35 
(3H, m), 7.64 (1H, dd, J = 2.1, 8.4 Hz), 7.76 (1H, d, J = 2. 1 Hz), 8.46 
(1H, d, J = 8.4 Hz). 

mmmi m 

6-£7 □ 0-2-(2, 3-vt h* 0^>\77 =7 >-5— T ;U^^;i/)-l-^y-4- h U 7 
>X)VTb^.)V-*3r 2-v 5 k H D-f V*rJ U >-3-# >& * 



Vy y >-5— T ;M^;W-4- 1 h* D^-l-^V-l, 2-5? t H 7*/ U >-3- 

#;i/*>m ^^;i/xx-x;P2r^^T-ar^Lfc. m&m& (^66%) . »h nmr 

(CDC1,) <5: 3.14 (2H, t, / = 9.0 Hz), 3.78 (3H, s), 4.54 (2H, t, /= 9.0 

Hz), 5.42 (2H, s), 6.69 (1H, d, /= 8.4 Hz), 6.92 (1H, dd, /= 2.1, 8.4 

Hz), 7.02 (1H, s), 7.63 (1H, dd, / = 2. 1, 8.7 Hz), 7.75 (1H, d, / = 2. 1 
Hz), 8.45 (1H, d, / = 8.7 Hz). 




^■it^mtmmmi (6) \zm-tj5&\zm*. 6-^oo-2-(2,3-> ? kh*p^> 



mmmi (8) 

6- 7 a O -2- (4- ;* h * )l# ~ )W< y i?)V) -\--** V -4- h'j 7JVtD^^> 
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ttb&toltSmni (6) \Z^:T^mz^\ 6-i7nD-4-bHo^y-Z-(4- 
* h * ;M* - > V) V) -1 -tt V- 1 , 2-v 5 1 H P -f V * / U >-3-# > 

'HNMR (CDClj) 6: 3.71 (3H, s), 3.90 (3H, s), 5.54 (2H, s), 7.23 (2H, d, 
J = 8.4 Hz), 7.65 OH, d, J = 8.4 Hz), 7.78 (1H, s), 7.98 (2H, d, J = 8.4 
Hz) , 8. 45 (1H, d, J = 8. 4 Hz) . 

mmmi o) 

6 _/7 p p_ 2 - ( 4 -^ ? >^;WtJ%-;1/^>>?;1/)-i-^v-4- h U ?)V3ru * ? yx 
)Vfc-)Vtt s s-\, 2-^fc HD-r v*r/ u >-3-*;p^>m ^?;nxf^ 




44b64fett£%0y 1 (6) iZ^TJjmzm\ 6-^DD-4-kHo+y-2-(4- 

^^>X)V^zi)V^>-J)V)-\-^v-\, 2-f/t Kn-f u >-3-*;p#>K 

'HNMR (CDC 1 s ) <5: 3.02 (3H, s), 3.79 (3H, s), 5.49 (2H, s), 7.40 (2H, d, 
J = 8.4 Hz), 7.65 (1H, dd, J = 1.8, 8.4 Hz), 7.79 (1H, d, J = 1.8 Hz), 7.89 
(2H, d, J = 8.4 Hz), 8.42 (1H, d, J = 8.4 Hz). 

HdfSm (1 0) 

4-75/-2-(4-^^>7^zM>y;W-l-^V-l,2-yth*0<V + ; g 
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-JU^m&^frilAl ml), HJX3\>P7S>(8.65 ml):feJ:tfTHF(46 ml)© 

m&mz. o , Cjl^T4-(^^>x;i/^-;i/)^>^;WT5>(4.6 d<om%muAS 

WffiTfcaWBftHLfc. #V>T, 2-$/7V£J&M(2. 63 g)mS 

7-th— h»j;K46 nDOffl'&ttfc, l-X5 i ;W3-(3-v 5 ^5 1 ;i/T5y7 p nkr;U)* 
K&m&(5.14 g)Rm-t Kn*^>7 h 'J77-)V-*ai 
(3.56 gJ'&Jn*., MT12K*Mii^bfc. »jat*«JETJClSSd«b/t^ 

iwx^fcxaHRu isteiaKRr;«sfpair*t«fcO0^*, tutfe ante 

h*->K/*^/-;i«(4.1 g)£JnA, aaTll*|IBJ»bfc. .EJfci8& 

?-)VJL-7-)imwi3-?-)i& k> ttfitti^&HMb&ft (2. 2 

g) 

'HNMR (CDCl 3 ) <?: 3.03 (3H, s), 3.66 (3H, s), 5.43 (2H, s), 5.67 (2H, s), 
7.36 (2H, d, J = 8.1 Hz), 7.68-7.88 (3H, m), 7.86 (2H, d, J = 8. 1 Hz), 8.54 
(1H, d, J = 8.4 Hz). MS (ESI+) : 387 (M+H). 

1 (11) 

2- (^ >Vi\, 3] s**-* v ~;p-5--r ;p ^ ^;p) -6-yo ^-4- ^ h 4- ->-i-^ y 
-1,2-^t KCKV*/ u >-3-#;u*>m ^^xxf;v 
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Br 




CQ 2 Me 



O 



2- > V [1 , 3] S**-+ V W5—T )V*^M-6-7u 
V-1.2-5>k HD-ry+y 'J >-3-#;i/#>^ ^^;PXXT-;K200mg), MJ7i 
— ;i/^7^> (160 mg) , n-^7-;K55 ^l)0THF}gi&(4 nl)t, 
T, Ty^^^OK^X^/hJWX^JWftCiOX, 270 /tl) SJJD*., MTlPt 

*S*©*IHfc*&* (72 mg) 'H NMR (CDC1 3 ) 6: 0.99 (3H, t, J = 7. 5 

Hz), 1.43-1. 58 (2H,m), 1.69-1.81 (2H, m), 3.80 (3H, s), 3.92 (2H, d, J = 
6.3 Hz), 5.23 (2H, s), 5.92 (2H, s), 6. 66-6. 75 (3H, m), 7.68 (1H, i), 7.89 
(1H, d, J = L8 Hz), 8.33 (1H, d, J = 8. 7 Hz). MS (ESI+) : 488.0 (M+H), 
490.0. 

nmm 2-12 (Dfc&mz. mmm kid \z^-r^mzm^\ 2- (^ >y u , 3] 

y*y u >-3-#;m*>& y9 1 ;i/X7Lx;uRW^-r-5T^n-;p^ViT-&^ 

SUM 2 

2- (^ > y [1 , 3] y — ;W5— r ;m ^mp) -4-^ > ->-6-y o ^ -1 
*y-i, 2-^t K o-f y *y u >-3-#;u#>m y^xx^ 
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&®®m$imi%). 'HNMR (CDC 1 3 ) 6: 3.69 (3H, s), 4.98 (2H,s), 5.25 (2H, 



s), 5.92 (2H, s), 6.66-6.75 (3H, m), 7.33-7.46 (5H, m), 7.69 (1H, dd, J 
= 2.1, 8. 4 Hz), 7.91 (1H, d, J = 2.1 Hz), 8.34 (1H, d, J = 8. 4 Hz). MS (ESI+) : 
522. 1 (M+H), 524.1. 

2- > V [1 , 3] V 7 -;i/-5-f )V * J-) V) -6- ? P t - 1 -Or * V -4- ( tf U S> > 
-4-<;Mh*-»-l,2->>t U>-3h*;W?>« ^?)HXf^ h 



"C— 3?afi»*(JR*42X). 'HNMR (CDC1,) <5 : 3.67 (3H, s), 5.20 (2H, s), 
5.25 (2H, s), 5.92 (2H, s), 6.64-6.76 (3H, in), 7.70-7.80 (4H, m), 8.37 (lH, 
d, J = 8. 7 Hz), 8.84 (1H, d, J = 6. 6 Hz). MS (ESI+) : 523.1 (M+H), 525. 1. 

2-K>y[U]WV^H-^JW^)-4-(f7i-JP-H;Mb^ 
•»-6-^D^-l-t^V-l,2-yk kck U >-3-#;i/#>m ^fJUXf 





n&M&(M&l\%). 'HNMR (CDC1 3 ) <5: 3.73 (3H, s), 5.02 (2H, s), 5.26 (2H, 
s), 5.92 (2H, s), 6. 67-6.77 (3H, m), 7. 33-7.52 (5H, m), 7.58-7. 67 (4H, m), 
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7. 69 (1H, dd, J = 1.8, 8.4 Hz), 7.93 (1H, d, J = 1.8 Hz), 8.35 (1H, d, J 
= 8.4 Hz). MS (ESI+): 598. 1 (M+H), 600. 1. 

mmm 5 

2- K>V [1, 3] VttV — f )V* ?-)V) -6-^D &-4-*s9 *s)V *h*r 

~>-i-ttv-h Ka< v^/ u >-3-#;utf >m /fjpxxf^ 

°~o 

Br "^ v f^CO 2 Me 

a 5 

aaKfi*tt«0K*44*)l l H NMR (CDC1 S ) 5: 1. 02-1.42 (5H, m), 1.66-2.18 (6H, 
m), 3.71 (2H, d, J = 6.0 Hz), 3.79 (3H, s), 5.23 (2H, s), 5.92 (2H, s), 
6. 65-6.75 (3H, m), 7.68 (1H, dd, J = 1.8, 8.7 Hz), 7.89 (1H, d, J = 1.8 
Hz), 8.33 OH, d, J = 8.7 Hz). MS (ESI+): 528.1 (M+H), 530.1. 

2- K > y* CI , 3] V— ;P-5— r ;m 3M W -6-y □ ^E-4- (7 7 >-2--f Wh^ 




tte*S*SIKJR¥42*). 'H NMR (CDClj) 6: 3.81 (3H, m), 4.91 (2H, s), 5.25 
(2H, s), 5.92 (2H, s), 6. 35-6. 39 (2H, m), 6. 66-6.75 (3H, m), 7.47 (1H, m), 
7.68 (1H, dd, J = 2.1, 8.7 Hz), 7.93 (1H, d, J = 2. 1 Hz), 8.32 (1H, d, J 
= 8.7 Hz). MS (ESI+): 512.0, (M+H), 514.0. 
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89 



2- >V [i , 3] v -;u-5-< ;m -6- :/ a ^e-4- (4-* h * > >>;u 



«tfei©a(JK*53X). 'HNMR (CDC1 3 ) 5: 3.73 (3H, s), 3.83 (3H, s), 4.90 (2H, 
s), 5.25 (2H, s), 5.92 (2H, s), 6. 66-6.75 (3H, m), 6.93 (2H, d, J = 8. 7 
Hz), 7.32 (2H, d, J = 8. 7 Hz), 7.68 (1H, dd, J = 1.8, 8.4 Hz), 7.89 (1H, 
d, J = 1.8 Hz), 8.33 (1H, d, J = 8.4 Hz). MS (ESI+) : 552.0 (M+H), 554.0. 

2- K y V [1 , 3] 7 — ;W5H" )V* 9-JV) -6-Zf Dt-4-(U-^7i^Hh 

^~»-i-^y-i, 2-v^t h*o-rv^y u >-3-#;u#>$ ^^xxt;p 



8fe#tfett*(iR*12X). 'HNMR (CDClj) 5: 3.58 (3H, s), 4.40-4.50 (3H, m), 
5.20 (2H, s), 5.91 (2H, s), 6.63-6. 74 (3H, m), 7.22-7.42 (11H, m), 7.63 
(lH,dd, J = 2. 1, 8. 7 Hz), 8.28 (1H, d, J = 8. 7 Hz). MS (ESI+) : 612.1 (M+H), 
614. 1. 





2- > V [1 , 3] V -;U-5-< J-)V) -6-^ P ^ -4- (2^h^>lh^ 

v)-i-^y-i,2->?t Ho-rv^y u >-3-#ju#>m ^^;uxx^;i/ 
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90 



Br^ 
Mel 




®M&tfe&(Wm4%)c 'H NMR (CDCI3) 6: 3.47 (3H, s), 3.64-3.70 (2H, m), 
3.81 (3H, s), 3.99-4.05 (2H, m), 5.24 (2H, s), 5.92 (2H, s), 6.66-6. 75 (3H, 
m), 7.68 (1H, dd, J = 1.8, 8.7 Hz), 8.15 (1H, d, J = 1.8 Hz), 8.32 (1H, 
d, J = 8.7 Hz). MS (ESI+): 490.0 (M+H), 492.0. 

mmmio 

2- > y* [1 , 3] 5?** V — J )V * 5 1 ; V) -b-Z? □ ^E-l -tt V -4- 7 x 



*^fitaCR4£53X). 'H NMR (CDC1 3 ) <5 : 3.06 (2H, t, J = 6.3 Hz), 3.59 (3H, 
s), 4.12 (2H, t, J = 6.3 Hz), 5.20 (2H, s), 5.91 (2H, s), 6. 63-6. 73 (3H, 
m), 7.23-7. 39 (5H, m), 7.57 (1H, d, J = 2. 1 Hz), 7.64 (1H, dd, J = 2. 1, 
8.4 Hz), 8.29 (1H, d, J = 8.4 Hz). MS (BSI+) : 536.1 (M+H), 538.1. 

mmm 1 1 

2- > y [1 , 3] s*a-*y — ;u-5— r ;m 9MU) -6-^Ot-4- [2- (4-^ ^ s y 
7 x-;i/) x h * ->] -1-3-* y-i , 2-v 5 1 Ko-fy^y »j >-3-^;p^ >m * 



Br 
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91 




COzMe 



*6?tMK*(59X). 'H NMR (CDC1,) <5 : 3.10 (2H, t, J = 6.0 Hz), 3.23 (6H, 
s), 3.68 (3H, s), 4.13 (2H, t, J = 6.0 Hz), 5.20 (2H, s), 5.92 (2H, s), 
6.63-6.75 (3H, m), 7.39 (1H, d, J = 1.8 Hz), 7.48 (2H, d.. J = 8.4 Hz), 7.57 
(2H, d, J = 8.4 Hz), 7.65 (1H, dd, J = 1.8, 8.4 Hz), 8.30 (1H, d, J = 8.4 
Hz). MS (BSI+): 579.1 (M+H), 581.1. 

1 2 

2- > V [1, 3] iS**c V -JV-5-f )V* 3-M -6-^0^-4- s s>7 U ^ >>)ltt ~> 

2-^k Ko-f v*/ u >-z-t>)\<#>m ^^xx^ 



^tfe^(M45%). 'H NMR (CDC1 S ) 6: 1.12-1.62 (6H, m), 1.70-1.85 (2H, 
i), 1.90-2.03 (2H, m), 3.77 (3H, s), 3.84 (1H, m), 5.27 (2H, s), 5.91 (2H, 
s), 6.62-6.74 (3H, m), 7.68 (1H, dd, J = 1.8, 8.7 Hz), 7.95 (1H, d, J = 
1.8 Hz), 8.33 (1H, d, J = 8.7 Hz). MS (ESI+) : 514.1 (M+H), 516.1. 

mmm 1 3 - 1 5 (Dit&mz, ^mmi an \z^-r^mzm\ 2-^>>> 

□ a-4-k H o^->-i-^y-i, 2-e?h h* o-r U >-Z-tU^>m 




6 



mmm 1 3 
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2-^>y;H-^7 d D-l-t+V^^i^f 2-yk KO< V*J U > 



*6«M*tt(lR2(S30X). MS (ESI+): 448. 1 (M+H), 450.1. 

mmm 1 4 

2-^< >>>;P-6-^ D P-l-** V-4- ( e U 5> >-4— f h^y)-l,2-ytHo-f 

7*/ u >-3-*;m?>« ^?;nxf;i/ 



tMi(iR$17%)„ 'HNMR (CDClj) <5: 3.57 (3H, s), 5.01 (2H, s), 5.37 (2H, 
s), 7.16-7.37 (7H, m), 7.56 (1H, dd, J = 2.2, 8.8 Hz), 7.68 (1H, d, J = 
2.2 Hz), 8.46 (1H, d, J = 8. 8 Hz), 8.65 (2H, d, J = 6. 0 Hz). MS (ESI+) : 
435.1 (M+H), 437.1. 

mmmi 5 

2-^>^;i/-6-^OP-4-(2-^ ht->ih+J/)-l-t^V-l,!-S?t Ko-f 7*/ 



*tfi*NIOK*S10*). 'H NMR (CDC1 3 ) <5: 3.46 (3H, s), 3.63-3.70 (2H, m), 3.72 



ci 






MeO' 



WO 2004/054979 



93 



PCT/JP2003/016159 



(3H, s), 4.04-4.10 (2H, m), 5.35 (2H, m), 7.17-7.33 (5H, m), 7.53 (1H, dd, 
J = 2.1, 8.7 Hz), 7.97 (1H, dd, J = 0. 6, 2.1 Hz), 8.41 (1H, dd, J = 0.6, 
8.7 Hz). MS (ESI+): 402.1 (M+H), 404.1. 

mmm 1 6 

6-^ D D-2-(2, KD^>y7 7>-K JW^;W-l-t4V-4-(5 : t7x 

>-3-f;w-i,2-v>k FD-r v*/ u >-z-t>)V#>m ^^jv^^jv 



zSA U- htt 7 7 X n \Z Ao fc6-^ P 0-2- (2, 3->> t H >V 7 =y > 
-5--T ;M3MU)-l-:^V-4- h U 7)\>-*u*$ >7s)V*=.)l>**is-l, 2-^k H 
P-fV^'J >-3-%)l#>M *5P;Kr7WKl75 mg).mmi- b U «7A (96 mg) , 
3-^7o:>^D>m(52mg), rhm(h'J7i^M^7^ »/\°v> f ^A 
(0)(12mg), h;i/X>(2.0ml), 7k(0.4ml)RtfX^/-;H0.4ml)<Z>S^£N 

\z&K>mkVt^ MJSmffaVtco »->'J^>*7A707h^77^- 
(^*1+>/I£S£X:P;V= 6/1) {CT*f®!U (120 mg) £?#fc 0 

'H NMR (CDCI3) <5: 3.14 (2H, t, J = 8. 7 Hz), 3.71 (3H, s), 4.53 (2H, t, J 
= 8.7 Hz), 6.67 (1H, d, J = 8.1 Hz), 7.00 (1H, dd, J = 1.8, 8.1 Hz), 7.07 
(1H, dd, J = 1.5, 4.8 Hz), 7.26-7.33 (4H, m), 7.28 (1H, m), 7.44 (1H, dd, 
J = 3.0, 4.8 Hz), 7.50 (1H, dd, J = 2.1, 8.4 Hz), 8.47 (1H, dd, J = 0.3, 
8.4 Hz). MS (ESI+): 452.1 (M+H), 454.1. 

mmm 1 1 

6-^DD-2-(2,3-^k Ha^>^/7 7>-5--i';p^^;W-i-^y-4-(tru> J > 



ci 
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sMfc^tt^ssw 1 6 \ZT*-rjjmzm\ □ p-2- (2, f o^>"/7 

HT^jfcbfc. m&m& (JR^20.%) . 'HNMR (CDC1 3 ) 6: 3.15 (2H, t, J = 8. 7 
Hz), 3.30 (3H, s), 4.54 (2H, t, J = 8.7 Hz), 5.35 (2H, s), 6.68 (1H, d, 
J = 8.1 Hz), 6.98 (1H, dd, J = 1.8, 8.1 Hz), 7.12 (1H, d, J = 1.8 Hz), 7.14 
OH, m), 7.24 (2H, d, J = 6.0 Hz), 7.54 (1H, dd, J = 2.1, 9.0 Hz), 8.5K1H, 
d, J = 9.0 Hz), 8.72 (2H, d, J = 6.0 Hz). MS (ESI+) : 447.1 (M+H), 449.0. 

mffiM 1 8 

2-^>^-6-^DD-l-^y-4-(lfU> > >-3— OW-l,2-5>fc HP-TV^y U 



&{t-n%!)i$MM&l l 6 \z?ik-$-jjmz$£M, 2-^>5?;i/-6-^ D o-i-^-^y-4- 

^9%) „ 'HNMR (CDC1 S ) 6 : 3.24 (3H, s), 5.44 (2H,s), 7.09 (1H, m), T.21-7.34 
(5H, m), 7.41 (1H, m), 7.54 (1H, dd, J = 2.1, 8.4 Hz), 7.64 (1H, dt, J = 
2.1, 7.8 Hz), 8.51 (1H, dd, J = 0.3, 8.4 Hz), 8.55 (1H, d, J = 1.5 Hz), 
8.69 (1H, dd, J = 1.5, 4.8 Hz). MS (ESI+): 405.0 (M+H), 407.0. 
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XMffl 1 9 

2-^>5?;w6-^pp-i-**y-4-(t!U^>-w;w-i.2-5?k kp-t v*/ u 




*<b^»ttSIJfi« l 6 2-^>i^;W6-^ p p-i-* *v-4- 

h U 7Wo/^>XMrM+H, 2-^k H D< V^y U >-3-*;k#>m 

* ^;vxx t)vblxm- t? u p >»t/B v>*ofrjfci/fc. Hfita* ( jr*23x) . 

'H NMR (CDCl,) <5: 3.22 (3H, s), 5.44 (2H, s), 7. 12 (1H, d, J = 1.8 Hz), 
7.20-7. 34 (7H. a), 7.54 (1H, m), 8.51 (1H, d, J = 8. 4 Hz), 8.72 (2H, d, 
J = 6.0 Hz). MS (ESI+): 405.0 (M+H), 407.0 

MMM 2 0 

6-^on-4-(5-t KD^->/? : ;pg i t7x>-2-'f;i/)-2-(4-^ h^->*;i//^-;p 
^>> ? ;u)-i-^v-i,2-^t KD-ry^y 'j >-3-#;i^>K ^?M7f^ 




>>A p- h#<D^-7. 7773 tcXo fe6-^ a o-2- (4-y h^^*;u^-;i/^> 
s?;W-i-^y-4- h 'j 7Md/^ >x;i/*— ;i/^^-i, 2-s^t Kp-r v*/ 

•J>-3-*;P3l5>tt y3MUX7^;Kl80iQg), Ktt^hUC7A(7lBg), 5-*;ps 
;P-2-^yai>3}?a>^(63 mg), fh7^(h'j7iZMX7^»/l7y 
7A(0) 09 mg), h;UX>(2.0 ml), *(0.4 «l)R^I^/-;K0.4 iDOffl^ 
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;i/=4/i~i/o \zxmm u n&mvt<Ds-? u u -4- (5-*ji/$^t7i >-2--r 

#v>Tr, *» D p0y^y-JKl.Onl)^i;, O'CggiTF, TK^b^^^hU^ 
A (3. 4 mg) ^rjDx., l^^Lfeo Sj£3££2gifigU ^g%^m^^SL^ 

^S:t'JE^®LC(^^-tJ->/^X^;U=4/l~l/l) £T*ii$3U 
^£-#1(50 mg)£#fc. 

'H NMR (CDClj) 6: 2.08 (1H, t, J = 6.0 Hz), 3.73 (3H, s), 3.89 (3H, s), 
4.87 (2H, d, J = 6.0 Hz), 5.41 (2H, s), 6.90 OH, d, J = 3.3 Hz), 6.99 (1H, 
d, J = 3.3 Hz), 7.31 (2H, d, J = 8. 1 Hz), 7.47 (1H, d, J = 2. 1 Hz), 7.52 
(1H, dd, J = 2.1, 8.7 Hz), 7.98 (2H, d, J = 8. 1 Hz), 8.44 (1H, d, J = 8. 7 
Hz). MS (ESI+): 498 (M+H), 500. 

mrnm 2 1 

6-^DP-4-(2-b Wicis^frtt-y^y-l-' f;P)-2-(4-^ Y^i/tDVtf-fy 



ii«2 0lli«llf^ > 6-^dp-2-(4-* h*->#;i^x 
;k>^;w-i-^v-4- h u 7ju*a*? >xji^-)U^iy-i, 2-5? t H o-r 
v*/ u >-3-*;^>^ ^^;ux7.^s.^2-7iN;P5;p-3-5 1 ^-7x>^p> 

^^ffl^T^-fifeLfe. *S£*fr* (IR^24%) . 'H NMR (CDC1 S ) 6: 2.35 (1H, t, 
J = 6.3 Hz), 3.34 (3H, s), 3.90 (3H, s), 4.53 (2H, d, J = 6. 3 Hz), 5.26 




C0 2 Me 



CI 
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(1H, d, J = 15.6Hz), 5.53 (1H, d, 1 = 15.6Hz), 6.88 (1H, d, J = 5.1 Hz), 
7.10 (1H, d, J - 1.8 Hz), 7.30 (2H, d, J = 8. 7 Hz), 7.40 (1H, d, J = 5. 1 
Hz), 7.53 (1H, dd, J = 1.8, 8.4 Hz), 7.98 (2H, d, J = 8.7 Hz), 8.46 (1H, 
d, J = 8.4 Hz). MS (ESI+): 498 (M+H), 500. 

2 2 

2- (4- # )V&*F v"* > S J)V) -6-^nn-4-(5-tFD^->^fm7i >-2-< 
2-^t Ka-f U >-Z-%)\>#>M ^)VJL7s^)V 



> -l v -i , i-v t F □ < y * / u >-3-# >m ^f;nxf 
;K50 mg) y-;K4. o iDWi;, l^jfeKK^^- h u <*7A (250^1) £in;t. 



JL^)W**;-)V=lO/l) fCcfcDfltSIU ^^©ggjlfcl^l (44 mg) £#7c. 
'H NMR (CDCI3) 6: 3.40 (3H, s), 4.88 (2H, s), 5.41 (2H, s), 6.92 (1H, d, 
J = 3. 3 Hz), 7.00 (1H, dt, J = 0. 6, 3.3 Hz), 7.35 (2H, d, J = 8. 7 Hz), 7.47-7.56 
(2H, m), 8.04 (2H, d, J = 8.7 Hz), 8.45 (1H, dd, J = 0. 6, 8.4 Hz). MS (ESI+) : 
484 (M+H), 486. . 




mffiM2 3 

2- (4-# )V * > *?)],) -6-2 an -4- (2- tHD^>^ ?-)\r?"* 7 1 >-3—r 

;w-i-**y-i, 2-^k hp-t y*/ u >-3-#;p^>i? ^^px^tju 
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CO z H 



CI 



0 2 Me 



Hi 



*4b&m*s mm 2 2 \z^ir»mz^\ 6-^ p n-4-(2-t k d*->^?;w 

?t7i>-3- r;W-2-(4-^ h+->*;u#-;^>^;i/)-i-^v-i,2-^b H 

¥100%) o 'H NMR (CDC1 3 ) 6: 3.36 (3H, s), 4.55 (2H, s), 5.26 (1H, d, J 
= 15.6 Hz), 5.53 (1H, d, J = 15.6 Hz), 6.89 (1H, d, J = 5. 1 Hz), 7.10 (1H, 
d, J = 1.8 Hz), 7.34 (2H, d, J = 8.4 Hz), 7.41 (1H, d, J = 5. 1 Hz), 7.54 
(1H, dd, J = 1.8, 8.4 Hz), 8.04 (2H, d, J = 8.4 Hz), 8.47 (1H, d, J = 8.4 
Hz). MS (ESI+): 484 (M+H), 486. 

mmm 2 a 

2- (4-* M^>yJW-6-^DO-4-(3-hFD^y^Wt7i>-2-^ 



V A a — htt<Di-X 7 \z Xr> tzb-Z> u n-2- (4-* h 3=- i/fjJVtf X > 
•^)-l-t*V-4- h U 7 )V-*u frtt^-l, 2-^fc Ko-T V^/ 

U >-3-#;l^>& ;>WUX7WKl80ing), £*^:J- HJ A (71 mgK 3-^;i/S 
;W-2-^7ac>^D>m(63 mg), fh7^(hU7x-MX7^»A7y 
r7£(0)(19 mg), h;kr>(2.0 ml), tK(0.4 mDEXKx^/— ;K0.4 ml)©*g£- 
^^>Tflfc^Lfc^7;P:*>K:J:0M&U 80M12P#P B 1&#L*:. 



ci 



Hi 
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;W-2-(4-^ h^y*M-;K>^V)-l-t+V-l, 2-y t H y + y u> 

mc (^-y- >/sh?;h/i ~i/d izxmm u &s&^©6-^ o 0-4- (3- 1 
h* □ 5^3^:7 x >-2--r ;u)-2- (4-^ h * ->#;u# xju^ >^;w -1-*^ 

V-l, 2-^fc FO^ V^y U >-2-%)Vtf>m ^^XX^;K22 mg) £#fc 0 & 
tr»T, *p d p©^^/-;K2.0 ml)^{^ lS3feK»^hU^A(110 ^DSJn 

mx5P;iV^/-;i^lO/i) KiDMSgU ®M&M&<0&mfc'&® 07 ng) * 

'HNMR (CDClj) 6: 3.42 (3H, s), 4.35 (1H, d, J = 12.6 Hz), 4.43 (1H, d, 
J = 12.6 Hz), 5.30 (1H, d, J = 16.2 Hz), 5.46 (1H, d, J = 16.2 Hz), 7.18 
(1H, m), 7.24 (1H, d, J = 5. 1 Hz), 7.34 (2H, d, J = 8.4 Hz), 7.47 (1H, d, 
J = 5.1 Hz), 7.53 (1H, dd, J = 1.8, 8.4 Hz), 8.05 (2H, d, J = 8.4 Hz), 8.45 
(1H, d, J = 8.4 Hz). MS (ESI+): 484 (M+H), 486. 

^mm 2 5 

6-^ P n-4- [3- (1 - 1 H P * vlfJP) tt7 x >-2~i M -2- (4-* * >X;P*X 
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100 



S0 2 Me 



Ci 




Me 



OaMe 
■OH 



;w-i-3-^v-4-h g 7;^d^^>x;^-;p^->-i, 2-5? k Fo-r u 

-2-?^7i a >^ (675 mg) , x h 7*7. ( h U 7i^*X 7-f» 
A(0)(208 mg), WPX>(20 ml), tR(4 mOKX/x^/ — Mi ml)©*g-£-#j£, 

tccto^bfc^ u&mmistc. M$k&*j£ftmc(ss3rV>/&wi3L^)\,=i/\ 

)V)-i-(i-*?y^)v*-)V^>z/)V)-\-jr*v-\,'L-i?t Ho^rv^; y >-3- 

*^5j?>* ^^UXXtMKHO mg)Sr#fe„ 'H NMR (CDClj) 6: 3.03 (3H, s), 
3.42 (3H, s), 5.35 (1H, d, J = 15.6 Hz), 5.42 (1H, d, J = 15.6 Hz), 7.18 
OH, d, J = 2. 1 Hz), 7.47 (2H, d, J = 8. 1 Hz), 7. 50-7. 62 (3H, m),.7.90 (2H, 
d, J = 8.1 Hz), 8.44 (1H, dd, J = 0. 6, 8.7 Hz), 9.62 (1H, s). 

(62 mg) ©THF*gij£(2 ml) i:^?J^^«>7A7oS KGDTHFif i£(lmol/l, 

ffivitc m%m%*mftmc(^tt>/mwi3i^)v=i/i~v4)izTmmis. &m 

'H NMR (CDClj) <5: 1.40 (3H, d, J = 6.6 Hz), 2.52 (1H, s), 3.03 (3H, s), 
3.49 (3H, s), 4.59 (1H, m), 5.20 (1H, d, J = 16.2 Hz), 5.44 (1H, d, J = 
16.2 Hz), 7.15 (1H, d, J = 2.1 Hz), 7.27 (IH, d, J = 5.4 Hz), 7.40-7.50 
(3H, m), 7.53 (1H, dd, J = 2. 1, 8.7 Hz), 7.91 (2H, d, J = 8.4 Hz), 8.41 
(1H, d, J = 8.7 Hz). MS (ESI+) : 514 (M-H,0), 516. 
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Hii 2 6 

6-7 O 0-4- [3- [k HP^v' (7 xXJI/) 73\>l/| ft7i >-2--T (4-7 7 > 

7 > ;^-;u^>v;i/)-i-^v-i,2-> 5 h Ho< 7*7 U >-3-#;!/#>^ 73=- 
;px7^;u 



*lk&m*. fli^J 2 5 fc^-r^ftJwflen, 6-7 o 0-2- (4-7 7 >tju*x;u 
^>^;W-i-^7-4- h u 7;u^d77>7;1/*xjm-*->-i, 2-7 1 fck 7 

Vvc&jfcbfc. jSWtfi»*(JRa|845X). 

'H NMR (CDCI3) 6: 2.91 (1H, d, J = 2.6 Hz), 3.04 (3H, s), 3.55 (3H, s), 
5.25 (1H, d, J = 16.0 Hz), 5.48 (1H, d, J = 16.0 Hz), 5.56 (1H, d, J = 2.6 
Hz), 7.05-7.11 (2H, m), 7.12-7.27 (5H, m), 7.42 (1H, d, J = 5. 8 Hz), 7.46-7.56 
(3H, m), 7.93 (2H, d, J = 8. 8 Hz), 8.40 (1H, d, J = 8.8 Hz). MS (ESI+) : 
576 (M+H), 578. 

nmm 2 7 

6- 7 O □ -4- (5- * )V 5 )V ^ * 7 x > -2— f )V) -2- (4- 7 7 > 7 Jl/ * - )V 1 > v 5 

;w -i-^7-i, 2-7 1 Ho<v^7 u >-3-*;^>m 7^x7^ 




CI 
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i?JV)-l-ttV-4- h U 7 )V-*U yxfrTfr-frtt-s-X, FcK V*rJ 

'H NMR (CDCI3) 6: 3.02 (3H, s), 3.44 (3H, s), 5.39 (2H, s), 7.17 (1H, d, 
J = 3.6 Hz), 7.36 (1H, d, J = 1.5 Hz), 7.47 (2H, d, J = 8.4 Hz), 7.56 (1H, 
dd, J = 2. 1, 8.7 Hz), 7.80 (1H, d, J = 2. 1 Hz), 7.89 (2H, d, J = 8.4 Hz), 
8.44 (1H, d, J = 8.7 Hz), 9.95 (1H, s). MS (ESI+) : 516 (M+H), 518. 

mmm 2 8 

6-^ p n-4- [5- (1-kHD * ->X5^) tt7 x >-2--T M -2- (4-* * >X)V*- 
;^>s?;W-i-^v-i, 2->?t H p-f u>-3-*;w#>« ^^nxf 




Me 



6-* □ o-4-(5-/Jn;1/5 x >-2— f ;u)-2-(4-* ^ -;i>^>>> 

;W-i-^v-i. 2-^t: Ho-r y^y u >-3-#;i^*>m ^f;i/x^r;v (90mg) 

©THF^(3.6 ml) / W^y^A^DS K©THFi§&(lmol/l, 348^1) 
^M-CiPx., ll#IHHft#Lfc. EJfc»T8L SJfc&Ki^Jtifc&SiD*., fflx 

»ft£-«K59 mg)&#fc. 'H NMR (CDC1 3 ) 6 : 1.65 (3H, d, J = 6.3 Hz), 2.05 
OH, d, J = 4.5 Hz), 3.02 (3H, s), 3.44 (3H, s), 5.16 (1H, m), 5.37 (2H, 
s), 6.93 (1H, d, J = 3.6 Hz), 6.96 (1H, d, J = 3. 6 Hz), 7.44-7.56 (4H, m), 
7.88 (2H, d, J = 8.7 Hz), 8.41 (1H, d, J = 8.4 Hz). MS (ESI+) : 532 (M+H), 
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534. 

mmm 2 9 

4-(5-*;^^rv'5 1 ^-7ai>-2— T )V)-t->7 U a-2-(4-** >7JU7fc- )V^>V 
)V)-\-**rV-\, 2-yt KP-f U >-3-*;P#>K *3\>PX;*5\>I/ 




6-^nn-4-(5-3jN;l'5;Vft7x>-2-'fJW-2-(4-^^>7^-JH>i? 

;W-i-t^v-i, Hn< 'J >-3-*m>i ^?;ux^^;K90 mg), 

U^X^M^fU^Attl mg), 2-^^-2-^X83 /d)> THF(2.0ml), ^ 

NMR (CDCI3) <5: 3.03 (3H, s), 3.46 (3H, s), 5.39 (2H, s), 7.09. (1H, d, J 
= 3.6 Hz), 7.39 OH, d, J = 2. 1 Hz), 7.47 (2H, d, J = 9. 0 Hz), 7.56 (1H, 
dd, J = 2.1, 8. 7 Hz), 7.86-7. 94 (3H, m), 8.44 (1H, d, J = 8. 1 Hz). MS (ESI+) : 
532 (M+H), 534. 

mmm 3 0 

6- ^ o □ -2- (4- ^ ^ > X )V * - ;i/ ^ > i? )V) -1 - * * V -4- ( ^ * 7 x. > -2— f 

2-s^fc Kp-r y^/ u >-3-#;U7tf>Bi ^^x^fJV 
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S0 2 Me 



CI 



:Q 2 Me 



fee ^— v 7 ol^(JR^32%)„ 'HNMR (CDC1,) <5 : 3.02 (3H, s), 3.41 (3H, s), 
5.38 (2H, s), 7.03-7.15 (2H, m), 7.42-7.55 (5H, m), 7.89 (2H, d, J = 8.1 
Hz), 8.41 (1H, d, J = 8.4 Hz). MS (ESI+) : 488 (M+H), 490. 

mmm 3 1 

6- ^ P D -2- (4- * ? > X > -l-Jr*r V -4- ^ 7 i >-3—f 



/ U >-3-^;P^>m ^^XX-T-;i^S:^3-5 L ^-^i>7}?n>^$rfflViT^b 
fc. ^fitefi(iR*78X). 'HNMR (CDClj) 5: 3.07 (3H, s), 3.70 (3H, s), 5.39 
(2H, br), 7.09 (1H, dd, J = 1.2, 4.8 Hz), 7.29 (1H, dd, J = 1.2, 3.0 Hz), 
7.33 (1H, d, J = 2.1 Hz), 7.44-7.50 (3H, m), 7.52 (1H, dd, J = 2. 1, 8.7 
Hz), 7.88 (2H, d, J = 8.4 Hz), 8.43 (1H, d, J = 8.7 Hz). MS (ESI+) : 488 
(M+H), 490. 




S0 2 Me 
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mmm 3 2 

6-£ o □-2-(4-^^>X;^^;U^>> ? JI/)-l-^y-4-t:-;U-l > Ko-r 



6-^ DD-2-(4-^^>7j^^M>i?;w-i-t^y-4- h u 7;u^-ap<^> 

(lOOmg), M-fbU^^A (23 mg) , ( h U 7xZU^X^^f (II) 
^□UK (3mg) , 2 ( 6-> 5 -tert-y , ^;U-4-^^7x/— ;U (4mg) . tf~;Ph 
10 (55 /^O £DMF (4.9 ml) fcjg^U ^^^90^^X2^^ 

J£MmVfco ^^->U*^JU^PVh^^7^- (^1?->/^x^=l/l) 
ttiiU, ^^©^jS'fb'&fe (5 mg) 'H NMR (CDC1 3 ) <5 : 3.02 

(3H, s), 3.66 (3H, s), 5.36 (2H, s), 5.48 (IH, dd, J = 1.5, 17.4 Hz), 5.60 
15 ' (1H, dd, J = 1.5, 11.1 Hz), 6.69 (1H, dd, J = 11.1, 17.4 Hz), 7.44 (2H, 
d, J = 8.7 Hz), 7.53 (1H, dd, J = 2. 1, 8.4 Hz), 7.68 (1H, d, J = 2. 1 Hz), 
7.88 (2H, d, J = 8.7 Hz), 8.40 (1H, d, J = 8.4 Hz). MS (ESI+) : 432 (M+H), 
434. 

20 mnm 3 3 

6-d7nn-2-(4-^^>7>;i/fc;U^>>f;i/)-4-t*-;P-2H— T V*/ U >-i-3-> 
S0 2 Me 
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33%). 'HNMR (CDC1 S ) <5 : 3.02 (3H, s), 5.29 (2H, s), 5.37 (1H, dd, J = 1.2, 
10.8 Hz), 5.53 (1H, dd, J = 0. 6, 17.1 Hz), 6.84 (1H, dd, J = 10.8, 17.1 
Hz), 7.21 (1H, s), 7.46-7.54 (3H, m), 7.69 (1H, d, J = 2. 1 Hz), 7.91 (2H, 
d, J = 8.1 Hz), 8.39 OH, d, J = 8. 7 Hz). MS (ESI+) : 374 (M+H), 376. 

mmm 3 4 

6-^ d u-4-(y ? >-2— r ;u)-2-(4-^^ >7,;i/^-;^>^;p)-2H— r v^yu 



MtStyte. 3 2 \Z7fC?-fiW; \Z «fc D , 6-^ D P-2- (4-* $ >7Jl^ ~ )V 

bfc. jtfe^*(iR^47%) 0 'HNMR (CDC1,) 6: 3.02 (3H, s), 5.31 (2H, s), 
6.54 (2H, s), 7.38 (1H, s), 7.48-7.58 (4H, m), 7.88-7.96 (3H, m), 8.43 (1H, 
d, J = 8.4 Hz). MS (ESI+): 414 (M+H), 416. 

MMffl 3 5 

6-^ n p-2- (4-^^ >;*ji^- -4- (ft7x>-2-<jW -2H--f y* 



>-i-^-> 
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-g-J&LTCo 0K^31%). 'H NMR (CDC 1 3 ) <5 : 3.03 (3H, s), 5.29 (2H, 

s), 7.11-7.18 (2H, m), 7.24 (1H, s), 7.41 (1H, dd, J = 1.5, 5.1 Hz), 7.50 
(1H, m), 7.53 (2H, d, J = 8.4 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.92 (2H, d, 
J = 8.4 Hz), 8.43 OH, d, J = 8. 7 Hz). MS (ESI+) : 430 (M+H), 432. 

MffiM 3 6 

2-(4-^^>7.;i/^;p^>> > ;w-i-^-^ry-4-(ifp— (M-i, 2->>t 



^SS^ii- do) i?#/ , c4-T5/-2-(4-^^>7.;i/^zi;i/^>>?;w-i-^ 
v-i,2-^hh*D-r v3vy >-3-#;i/#>m ^mxT^ (0.12 g ) , 2,5- 

^h^fh7tKD77> (40 ^1) RZmm. (1.2 ml) ©Zl^Srl. 5Bf 

T*Rb, ffi»iaW7KfcT«c#Ufc. tll*Iffl|7^S<WtT«ltl, M 
JESMsgbfc. 3ME*+jE$tfRLC (^1t>/S^X5 L ;P=2/l~l/2) feck D*»«U 
M6tS*©«B{b^» (0.11 g) 'H NMR (CDCI3). 6: 3.02 (3H, s), 3.45 

(3H, s), 5.42 (2H, s), 6.31 (2H, t, J = 2. 1 Hz), 6.75 (2H, t, J = 2. 1 Hz), 
7.13 (1H, dd, J = 1.2, 8.1 Hz), 7.49 (2H, d, J = 8. 1 Hz), 7.58-7.72 (2H, 
m), 7.89 (2H, d, J = 8. 1 Hz), 8.48 (1H, m). MS (ESI+) : 437 (M+H). 




mm 3 7 
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2- (4-* ^ >*)V*-)VO*J)V) -l-^y-4- ( t!^ U i?>- 1-< M -1, 2-~>* t K 




^SSflll- (1 0) T#fe4-T5/-2-(4-pC^>x;P/J>-;^>>?;i/)-l-^ 
V-l, 2->?h h'O-f y + ; U >-3-^M>H ^^IXf* (0.10 g) , 1,5- 
^D^>^> (44^1) RtfDMF (2.0ml) HJ *A (33mg) 

2rinA, sa-ci«Niiia»b& k EsmT&s K^m^m^Mzx^mv, 5* 
MflEMSSbfeo aa*+E^«Lc (^•y->/^mx5 L ;u=2/i~i/D 

U M&Bm<D3tmfc'£t%] (37 mg) £#fc 0 'HNMR (CDC1,) 6: 1.44-1.80 (6H, 

m), 2.88-2.99 <2H, m), 3.01 (3H, s), 3.22-3.34 (2H. m), 3.77 (3H, s), 5.25 

(2H, s), 7.46 (2H, d, J = 8. 1 Hz), 7.55 (1H, m), 7.72 (1H, m), 7.83-7.93 
(3H, m), 8.46 (1H, dd, J = 0; 6, 8.1 Hz). 

mtms 8-4in mmms 7 iz^-r^mtmm^mzm^^vrco 
mmm 3 8 

2-(4-^^>x;i/*-;i/^>>?;W-i-^y-4-(tf o«j s>>-i-<;W-i,2-5?fc K 
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J*6tfr*0K*15X). 'H NMR (CDCI3) 6: 1.94-2.12 (4H, m), 3.02 (3H, s), 
3.18-3.28 (4H, m), 3.73 (3H, s), 5. 24 (2H, s), 7.49 (2H, d, J = 8.7 Hz),- 
7.50-7.63 (2H, m), 7.70 (1H, m), 7.87 (2H, d, J = 8.7 Hz), 8.49 (1H, dd, 

1 

J = 0. 9, 8. 1 Hz) . 

mmw 3 9 

l-(.A-*2>7>)V*-)\,^>V)l)-A-&)VH^) >-4-<;W-l-^y-l,2->?t H 



Hfi^I. 00^15%). 'H NMR (CDC1 3 ) <5 : 2.84-2.94 (2H, m), 3.02 (3H, s), 
3.44-3.68 (4H, m), 3.79 (3H, s), 3.89 (2H, dt, J = 3. 6, 10.8 Hz), 5.25 (2H, 
s), 7.46 (2H, d, J = 9.0 Hz), 7.57 (1H, m), 7.74 (1H, m), 7.84-7.96 (3H, 
•m), 8.48 (1H, dd, J = 1.5, 8.1 Hz). 

Mt&ffl 4 0 

4-^/5 l ;pt$ y-2-(4-^^>7.;i/^-;^>^;i/)-i-^y-i, 2-v^t Ha-f 
y*/ u >-i-t>)v#>m *^)vjl7.^)v 





Me^Me 



*Se*§il(W23%). 'H NMR (CDCI3) 5: 2.88 (6H, s), 3.01 (3H, s), 3.75 (3H, 
s), 5.26 (2H, s), 7.46 (2H, d, J = 8.4 Hz), 7.55 (1H, m), 7.72 (1H, m), 
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7.78-7.90 (3H, m), 8.47 (1H, m). 
3feffitt4 1 

4-(i,3-^k h*P-ry-r>H-;w2--r;w-2-(4-^^>x;^-;i/^>s?;i/)-i- 



»Ellfi»5|c(iR*21X) D 'H NMR (CDClj) 6: 3.03 (3H, s), 3.68 (3H, s),4.64 
(4H, s), 5.28 (2H, s), 7.23-7. 36 (5H, m), 7.52 (2H, d, J = 8. 4 Hz) , 7.48-7.65 



2 

2-(4-^^>x;i/^-;^>>';i/)-4-([i,2 > 4] h utv*— ;i/-4— r;w-2H--f 



-l, Ko^y^y u >-3-*M>i pWPxx^JW (0.l5g) . 1,2-tf* 
[(^^^75y)^?l^>]t:K7y>zIit (0.1 lg) W\>V*J> (3ml) 

B^.<Dmmit^ (23mg) 'H NMR (CDC1,) 6: 3.04 (3H, s), 5.33 (2H, 




S0 2 Me 



(2H, m), 7.89 (2H, d, * = 8.4 Hz), 8.51 (1H, m). 




S0 2 Me 



NN 
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s), 7.04 (1H, d, J = 7.8 Hz), 7.36 (1H. s), 7.56 (2H, d, J = 8.4 Hz), 7.67 
OH, a), 7.75 (1H, dt, J = 1.5, 14.4 Hz), 7.94 (2H, d, J = 8.4 Hz), 8.33 
(2H, s), 8.54 (1H, d, J = 0. 9, 7.8 Hz). 

mrnm4 3 

4-^ > yij )vat— ;ut s j -2- (4-* 9 >*;i/* yv)V> -\--**r v 
-1,2-^h Kn-f v*cJ U >-3-#;v#>^ ^fji/xxfJP 




ftffifflll (10) Tl#fe4-75 / -2-(4-^^ >7J^^K>y;W-l-*^V 
-1,2-vtHn-f 7*7 U>-3-*;P#>» ^f;i/X7f^ (0.47g) , ^>>mu 
t^M-MD'JK (260^1) , ^m*U^A(252ing)WTHF (5.0ml) tf> 

^ssr^m^Lc (^*i*>/i^x^=i/i~i/io) iz^vmrnv, m<m*<D 

^M^% (600 Dig) 'HNMR (CDC1 S ) 5: 3.02 (3H, s), 3.61 (3H, s), 

5.18 (2H, br), 5.39 (2H, s), 7. 26-7.48 (5H, m), 7.43 (2H, d, I = 8.4 Hz), 
7. 59-7.70 (2H, m), 7.76 (1H, m), 7.87 (2H, d, j = 8.4 Hz), 8.46 (1H, dd, 
J = 0.6, 8.7 Hz). 



^£#14 4 

-1, 2-v^t: HD-f V*rJ U >-3-#;i/*>^ 
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0 2 Me 



C0 2 H 



6 



(0.59 g) , ^MitV^A— 7Kfn<fe(238iDg), l,4-> ? ^1f> (6ml) X.£faK 
(2.0ml) ©S^**MK:T2WFlW«H^Ufc. Sf£^T^> £J&3££>^Da;* 

ttJEBI&U )^&Xm<03tmc&m (480 mg) U NMR (DMSO-de) 6 : 

3.18 (3H, s), 5.13 (2H, s), 5.34 (2H, s), 7.06-7.50 (7H, m), 7. 56-7.70 (2H, 
m), 7.78-7. 92 (3H, m), 8.27 (1H, d, J = 8.1 Hz), 9.18 (1H, s). 

2_(4_^^>x;i,3jN-;^>^;w)-i-^v-4-7jc-;V'Tsy-i ) 2-^t Hp< 



$mmi do) i?#fc4-T5y-2-(4-y^>7x;i/7}N-;^>>f;w-i-^y 
-1, 2-i?t H V+y >J >-3-AM>t ^?;HXf;V (0.25g) , -ft^b 
U7xZi;HfXTX (0.43g) , t*X(2,2-^y^yo/X>m)^(Il) (0.25g) 
Rt^^ O (12ml) ^#H^TT24^aj^bfc„ Kffcn 
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m> iEiilfc. BS£*EE#mLC (^*1t>/MX:f;i,=l/l~l/4) {CTtt 
Mb, m&m§k<D&m<t'&V!l (260 mg) 'HNMR (CDC1 3 ) <5 : 3.03 (3H, 

s), 3.62 (3H, s), 5.40 (2H, s), 5.64 (1H, s), 6.60 (2H, d, J = 8. 1 Hz), 
6.82 (1H, t, J = 7.2 Hz), 7.15 (2H, t, J = 7.8 Hz), 7.45 (2H, d, J = 8.4 
Hz), 7.54-7.72 (3H, m), 7.89 (2H, d, J = 8.4 Hz), 8.48 (1H, dd, J = 2.1, 
7.5 Hz). 

mmm4 6 

4-7S/-2-(4-/^>XM-M>yJW-l-t+V-l,2-ytKD'fV + ; U 




NH 2 



4-(**>x)\sft-)V)'<>i/)i7$>mmm\o.s g ), ^^'j^ao6.i g) 

:fe=fctfl)MF(100 m\)<DM&mz, O^if iTF^P^X-fe hx h U;K3. 4 nDSfflTT 

=io/i)t-c»«u ifiii® a-^ ^ >x;v*-;k >y;i/7 5 ; ) 7t h 

UJW6.6 g)£#fc„ 

2-^T/SfeJft#K (3.86g) RCX7-th=hU;K56«l)©S'&*te, 1- 

x^ir-s-cs-s^^^rs / 7o fcr;»#;i/#sM $ Ktttttttt. 2 g)R^4-t k 

© U fcfi«rt*©2->'7' / -N-y7 / ;* (4-* * >7JU*x;l^>5^) ^ 
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8W*£»ft©Mfls^(3.0 g)fc#&. 'HNMR (CDClj) <5: 3.03 (3H, s), 4.46 
(2H, s), 5.45 (2H, s), 7.62 (2H, d, J = 8.7 Hz), 7.65-7.88 (3H, m); 7.90 
(2H, d, J = 8.7 Hz), 8.58 OH, dd, J = 1.5. 8.1 Hz). 



mMM4 7 

2-(4-^^>7J^-JK>yJW-l-^y-(4-H^U y>-l-^JW-l, 2-yh h* 




*ft^fc««IWI 3 7 iCS-r^rtttefle W 4-7 $ / -2- (4-* 9 >X)V*-)V^ 

>i?)V)-\-**v-\, 2-^h Fn-f u >-3-#;u#- h \))VR&\, 

ft>*>£/Btr>T"&j£b&. &5*fi»ilOR#35X). 'HNMR (CDCij) 6: 
1. 70-1.86 (6H, m), 3.03 (3H, s), 3.10-3.34 (4H, m), 5.50 (2H, s), 7.60 (2H, 
d, J = 8. 1 Hz), 7.69 (1H, m), 7.79 (1H, m), 7.90 (2H, d, J = 8. 1 Hz), 8.01 
(1H, d, J = 8. 1 Hz), 8.49 (1H, dd, J = 0.6, 8.1 Hz). 
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5 1. fcy-fcMS 

(1) ««21T#Stt&<lJ&* 4 0mg 

(2) 7^ 7 Omg 

(3) 9mg 

(4) Xt7'J>1-7^v"^A lmg 
10 l*y-fe;V 12 Omg 

(.1) , (2) t (3) $3«ktf (4) <D 1/2 eaftb&ft, MfefcTSo dtt 
KSID© (4) ^tt^fctt7^>tl7^LMzMX-$%. 



2. jj-JlDm 

( 1 ) I960J24T# fcttfe-fb^tt 4 0 m g 

15 (2) ^ 1 — X 7 Omg 

(3) ttflggrfeH/n— 9mg 

(4) T^TU^-T^v^A lmg 



l^^-feJi^ 12 Omg 

(i) / (2) t (3) (4) ©i/2*jg»Lfc«, aawtrrs. nn 
20 t»o© (4) ^jra^-T^^if^^^^-b^tiirAT-s. 



3. *7*:)vm 

( 1 ) *J6fl37T?» & ttfcfb£4& 4 0 m g 

(2) 5* 1 — X 7 Omg 

(3) *JBIHr;H3— * 9mg 
25 (4) 7f7'J>KW->^A lmg 



l*^-fe;p 12 Omg 
(1) , (2) £ (3) (4) ©l/2&fflftbfe«, «HMfcf*. nn 

{3^0© (4) *%UXX±fotty?-y-t!7*LMzM?<$%. 
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4. &ffl 



(i) mmmzi-z&ztiitit&to 



4 Omg 



(2) vV h-7. 



5 8mg 



(3) n->x^-^ 



1 8mg 



(4) Wtm£kt)Va-X 



3. 5 mg 



(5) Xr7U>iT^>">A 0. 5mg 

1& 12 Omg 

(1) , (2) , (3) , (4) ©2/3£cktf (5) Ol/2*m$0Vt^ 

mmttZo mv<D (4) (5) ^cio^^spAT^jtjnffi^M-r^c 
5. m\ 

( 1 ) mmmzix-n e> n^^ti 4 o m g 

(2) yi? 1 — 7, 5 8mg 

(3) n->X&— =f- l 8mg 

(4) Wi%kgk±)Vn-X 3. 5mg 

(5) 7f7U>l7^^A 0. 5mg 

1^ 12 Omg 

(1) , (2) , (3) > (4) £>2/3:fe=ktf (5) <Dl/2*m%iVtz%k, 
mmtTZ. iOO (4) ^ilK (5) 
6. 

( 1 ) nmmzTzn <=> nfc<b^ 4 o m g 

(2) 7^ 1 — X 5 8mg 

(3) n->X^— 5=" 1 8mg 

(4) W&BrtL)\>n—7> 3. 5mg 

(5) Xt7'J>17^^A 0. 5mg 

1 & 12 Omg 

(1) , (2) , (3) x (4) £>2/3*5J:7jC (5) ®l/2Sr^jfPbfc^ 
mKXD (4) (5) *CCD»«[fcllPA.TteWtl)PJEd6S-r«. 
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mm 2 

1 . a m&Mmmm* s o m i \z$mm2\ xn ^titzit^ somg zmm i>tz 
Bmft%mMWk*mz-Ti o om i t-?z. zwmm&nm&ftTxzm 

m$tt&vx®m?z>. 

2 . B^&#t/l?£@7k 5 0ml \zmmm24Xn ^ntci^m 5 0 m g fc^L*: 
B^&tt/B^g*£;bn*.Tl 0 Oml £-T5. ^O^^M^#T-C5® 

U »:J10«lmlfO^!3, $^#T, aitffiAVT;HC^b, & 

3. um&Mmm%7k5 om i (^^j37-r#e»ti^b-&^i.5 omg zmmvrc 
uT(Dmmm\zmwi,(Dm^^mt. j&w (Maniatis£> ^v^^— • ^ 

□— ->^, Cold Spring Harbor Laboratory, 1989^) fcfB*i£ftT^ 

L/ < imm<Dm^u hn-Mzfmznx^ttmzw-? 

t hJNKim^©^a-->^ WKcDNA (*#|&, QUICK-C1 one cDNA) £ £IM 
£U Derijard.B. £#$g# (Cell , 76, 1025-1037(1994)) LTV^JNKiaHS^ 
®1&mmm*&mzftMVtc7 : 7'C?—tv h 
JNK1-U : 

5' -ACAACTCGAGATAACATATGGCTCATCATCATCATCATCATAGCAGAAGCAAGCGTGACAAC -3" 
(I5?«## : 1 ) 
JNK1-L : 

5' - TCCCGGGTACCTCACTGCTGCACCTGTGCTAA -3' 
(m&m^: 2) 
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PCR Sffcte AmpliWax PCR Gem 100 (M5fi) £m^1t Hot Start&Tirofc. 
TIItttT, 10 x LA PCR Buffer 2 nil, 2. 5 mM dNTP 3 nU 12.5 
/ill 7?^T-m%i& 2.5 25mM MgCl,»*2/fL tifflfflKSTlc 8 n\&M€i 
Lfc. ±IlltibTH tittth MfKcDNAO ng/ml)£l 10 x LA 
PCR Buffer 3 /tl, 2.5 mM dNTP ftft 5 w K 25mM MgCljJgH£3 /z 1, TaKaRa LA 
Taq DMA polymerase (SiEfc) 0.5 aU m^STK 17.5 /tl*ffl-&Lyfc. §1® 
LfcT«»*K: Amp 1 i Wax PCR Gem 100 (Siffift) * HHSSiDU 70*C 1? 6#M» 

a-W-7jW^7- (/^-^>x;i/T-*h) fc-feyhbfcfk 95*CT2 
^f*Itfc. S&fc, 9S'CT15S>WI, 68t:T?2$HI0©1M£;i'* 35 0^l9iiL 

72 < Ct?8^IBfflS L fc. # 6 ftfcPCRg#j£ T# P -X W ( 1 X) b , 

JNKHieKP*£tM.2 kbODHAWffr*y;i'^6llIJRbfc^ WjMMKiml. Xhol 
i&ffcU ^7X5 FpFASTBACl (GIBC0 BRL) ©4. 8kb XhoI-KpnlBrfi-^Jf AUfc^ 
7X5 KpFBJNKl £f£§S Lfco ^^7.5 KpFBJNKl £BAC-T0-BAC Baculovirus 
Expression System (GIBC0 BRL) Srffi ViT^lfe^./t^ 1 ^. P ^-1* )V7* (Dty-I )VX7* V 
y^BAC-HJNKl&Wfibfc. 

( 2 ) t Mmmte? n-->ift.fflk%.rt*3. p ;ux©fi£2 

kMKK7fltfiHP©*n-->^Wu #1EcDNA G*#iKf, QUICK-Clone cDNA) * ft 
Sib, Foltz, I.N. 6*S*Mf O. Biol. Chem., 273 (15), 9344-9351 (1998)). 

MKK7-U : 

5 ' - ACCAGAATTCATAACATATGGCTCATCATCATCATCATCATGCGGCGTCCTCCCTGGAACAG-3 ' 

(SBJ0##: 3) 
MKK7-L : 

5' - ACCCTCTAGACAAGCAGCTACCTGAAGAAGG -3* 
(@2JIJ##: 4) 
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PCR SJ&te AmpliWax PCR Gem 100 GHBift) Zm^fz. Hot Start&Tfr-pfc. 
TMfBMtt UT, 10 x LA PCR Buffer 2 # 1> 2. 5 mM dNTP Zu U 12. 5 #M 

2.5 /iK 25mMMgCl 2 «2AiK tttt&«zk 8 jtt l*tB'&bfc. 
±IItiLTtt, l»ffifcLTfcHHMcDNA(l ng/ml)£l #1, 10 x LA PCR Buffer 
3 jtiK 2. 5 mM dNTP 5 u U 25mMMgCl 2 it*£3w. 1, TaKaRa LA TaqDNA polymerase 
(M5S) 0.5m K MM^S* 17.5<tl&ffl-&lyfc. lILfcTIitll 
Amplifax PCR Gem 100 (OTJ6). * 1 flBRJDU 70*C T 5#M» 3*c«t»Tf5^W«l 

■7JHM£9- (A-^>x;i/v-i±) fc-tyhUfcft, 95M2*MMB3bfc. 

££lC, 95T;T?15IWW» 68M2#M©1M*;i>£ 35 ®|»D3gUfe«, 72t:T8 

3 kbODNAJ»M-*y;P*»&IlJRbfca, pT7Blue-T vector (/ tjf 
AU 79*5 KpHMKK7£»fc. 

Wang,Y. 63^«#(J.Biol.CheB., 273 (10), 5423-5426, 1998) bTV»*«J*W8Hta! 
MKK7 (271#g©Ser£Asp, 275#@©Thr£Asp) &tf?mtZ>fetb\z75'C?— t 

CAM7-U : 

5" - GGCCGCCTGGTGGACGACAAAGCCAAGGACCGGAGCGCCGGCTG-3' 

(@5JIJ## : 5) 
CAM7-L : 

5' - CAGCCGGCGCTCCGGTCCTTGGCTTTGTCGTCCACCAGGCGGCC -3* 
(IE^J## : 6) 

QuikChange Site-Directed Mutagenesis Kit (Stratagene) fcj; K)$tM 
**AU pcaMKK7£#fc. 

FpFASTBACl (GIBC0 BRL) ©4. 8kb EcoRI-XbaI$rtf-£±iB7'9X5 F 
pcaMKK7©1.3kb EcoRI-XbaI*rfr*aSiBU ^775 r I pFBcaMKK7£f£«lxfc. 
79*$ H pFBc aMKK7 b. BAC-T0-BAC Baculovirus Expression System (GIBC0 BRL) 



WO 2004/054979 



120 



PCT/JP2003/016159 



(3) k hcJUNfcWO^'o— 

t hcJW&&¥(Dt7n-->{f\$^ #|&^cDNA(*#i|&,QUICK-Clone cDNA) £ 
iitL'« Hattori.K. (Proc. Natl. Acad. Sci. U.S.A., 85(23), 

9148-9152 (1988)) bTV^cJUN5tfi^©^S@5JUSr##tC^bfe-/^< V- 

cJUN-U : 

5' - AAAAGAATTCATGACTGCAAAGATGGAAACGACC-3 ' 

(E2RI#*§- : 7) 
cJUN-L : 

5' - AAAAGCGGCCGCTCACAGGCGCTCCAGCTCGGGCGACGC -3" 
(6EJll## : 8) 

PCR AmpliWax PCR Gem 100 (tjffiS) Hot Start&TfTofc„ 

T^^iiUT, 10 x Pyrobest PCR Buffer 2 uU 2. 5 mM dNTP 3 /il, 

i2.5 p.u 77^^-mm& 2.5 ui. mms* 10 wi^uc. ±jijg$E 

£LTte, ^HtL/Tkh#*&S5cDNA(l ng/ml)£l # 1, 10 x Pyrobest PCR Buffer 
3 2. 5 mM dNTP Bffi. 2 #1, TaKaRa Pyrobest DNA polymerase (^Mii) 
0.5 mWM%* 24.5 ul^^-bfco HSLfcTJIigfgEl:: AmpliWax PCR 
Gem .100 <S«afi) & 1 fflft&ftlU 70^ T 5^M, fc+TBdsHKMaSft, _LJfjg 
*££iJ[]A. PCR©£j£*&£igggl,£: e SMOAofcfa- yft-y— TJl^M^ 
- (A-^>x;UV-%fc) ttyhLfct, 95tT2^F B 11ILfc. 95*C 
T?15#P^ 68'CT?30^ra©U--f 35 @*t)igUfc«, 72 < CT8#ra#lgbfc. 

#&nfcPCRg^*T^n-^y;i,(l!l!)||^Sj,L.cJUN«^?^tr240bpODNA 
«fM-*y;^5igjRbfc^ M^^EcoRI, NotlifMbU ^775 KpGEX6P-l 
(7T->irA • 7r;^^T*h)04.9kb BcoRI-NotI0r>WP XX^ItZf^^S. K 
pGEJUNSrfEggbfc. 

(4) tS&MJMKDfflM 

Sf-2lMB&£lxl0 6 cells/ml i^: -5J; -5 fC10%^l!&iejfii?»^trl00ml Sf-900 
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-i )V7s W'OVT.T. Y v ^BAC-HJNKl <fcBAC-caMKK7£^n-£nO. 2ml^iD 
££fc:60BW§#L£o «**^63»4>»IK (3000rpm v 10min) fc«fcD, 

PBSTM£2|IIiSfc?£bfc. fflji&$10ul Lysis buffer (25mM HEPES 
(pH7. 5), lBTritonX, 130mM NaCl, ImMEDTA, ImMDTT, 25mM & -glycerophosphate, 
20jtzM leupeptin, lmM APMSF, lmM Sodium orthovanadate) tdKHl/fctfc* 

If- (POLYTRON) T20000rpnk 30^WM31 *40ff 5ui TttUfeftttft L fc. 
jSt'L^K (40000rpiu 45#|H!) L Tt#fc±ftfr£ An ti -FLAG M2 Affinity Gel (-> 

(5) *&&*£!c;UNC!>M 

7^7.5 HpGEJ0N**»«JM109OPC^J|*)^JMEiftbT#6nfc7>tf^U > 
»tt^pGEJUN/JM109£f£SgLfc. pGEJUN/JMl 09*^50 At g/mlT> tf->U >£^tr 
150ml©LB*%(10g/lhU^h>, 5g/H-X hX^X K 10g/l i&fl^h 

U<?A)T-Bfc, 200rpm, 37"CT3g^bfc„ %*ttl5ml £grg*&LBigJfel50mlfcgs 
JPU 37t«M200rpiiT#IIU lmM IPTG (fHftfcfi^) SSsJnbTS S fc6«l|BUS 

«r«tt*8000rpm'Tfl0^m3t'i>bT*#:*lHliRL, PBSTifaSHg, 
-SO^T^^^-frfeo 20ml<£>Lysis buffer (B-PER bacterial protein extraction 
reagent (tfTT.), Protease inhibitor Complete (•"*— D >#— )) KUHiiLfc 
*»T?10$HIDMUfc. (14000rpm> 15^IW» 4'C) £frl^ *<D± 

*f£Redipack GST Purification Module (TT^tA • 7rK'>7t) 

tgst-c jmittfrg a k &mm v fc. 

(6) JNKMiStt©*j£ 

50ng ^tt^JNKltljtig cJUN^tT37.5/il,E^M (25mM HEPES (pH 7.5), 

io mMift&T ?*>>vk) \zmmzmm\sitms&&®*2. 5 Aiigsinufc^ 3013 

T5#|HJ&ifiUfc. ATP»«[ (2.5/zMATP, O.OUCi Cr- 3J P]ATP) *10/*l*ftrf 
SC^fc^DSJ&fcffl&Lfc. 30"CT60aflORj&«*-frfcak 20%TCAi&&£50/z 1 

X?- </t**— F5>1r/t» £fflV>T, GF/C filter (Ay*-H^t/^» 
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It&tfc Microscint 0 (/ty#— Ki^A» £40^ l^JjpU hy!7*;&S7>h (/\* 
MW-T2>(D\Zi&&?3imfflk<£®<Dmm(lC S0 W) £PRISM2. 01 (tf?7r%y K V7 

1* M<t:4 1 J^iejfil?»tl0iiiMHEPES(pH7.5)^tJ'RPMI1640*Jft (GIBCO BRL) T 
L fcTHP-1 8B1S£ 96 ^ x ;K7° 1/- h 'Mx 1 0 5 ce 1 1 s/we 1 1 £ ft 3 «fc 5 £M b fc 

37'C-ei^F B ^^X<>^zL^-^.-4'T^Lfc^ LPS Cft3fe»BX) 
«l^5wg/mltft5«fc"5t^inbfc. 37 , CT4l^r^S!**7.-1'>^a.^— ^— 4" 
Tribal bfe^ ifr&#l*fc«kD-h$*£»fc. ±»+©TNFoM*ELISA^y h 

©«^(IC 50 M) &PRISM2. 01 (^77/^7 H V7h!7xT*fc)fcT#dibfe. 

LPSS-^&OTNFosSfit (^y b) 

(1) : 

9-10a»©ttttJcl:Wistar7y KSffltifc. LPS(SIGMA, Derived fromE. coli) 

Ufc. LPSg#90^{C-^>hAVl'k*^-;U (50mg/kg, Hfil*3& 

U 3000rpnu 4*CT!10aflnSto-rs Z.t \Z& D jfiL»£fcfc. Jta*+©TNFa«ELISA 
Ki t (GENZYME) ^^ViTSI^Lfe. 

(2) : 
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9-10HI*©ilttJcl:Wistar7V h£/8V»fc. LPS(SIGMA, Derived froiE. col i) 
(£m-&&ytomm) te5mg/kgTJlJ^&:#bfc. ffr&fcfct DMAA/PEG400(1:1) 
\zmmVX, LPS&^lO^Kfr&^fc. $tmm\t, |iyiilfCl)MAA/PEG400(l:l)©^ 
&&-$Ltzo LPS&^90$H££^> h>VV\f.?-)V (50mg/kg, 
TICTl^lIiOT^P^-V • EDTASr^tf^U >> J T«^^b, 
3000rpnu 4 t CT10^^^^-r^*Ci 0 Jfil^$#fc. ikSt* ©TNFateELISA 
Ki t (GENZYMB) ^TMMlsfCo 

LPSS#^CD;£L«U >$Hfcc-Jun©$J5t (5s» h) 
9-105I»OltttJcl:Wistar7y h&fflVifc. LPS(SIGMA, Derived from E. col i) 

«5mg/kgTMKft&#b£:. fc&mt. (1-1) 
(1-2) fc|g*©^T?ftPift#*fctt#JRrtS#Lfc. Lvs&^oftmz&m 
SrMffiU JjOfcbfcTBS buffer (50mM Tris-HCl pH7. 4, 150mM NaCl) ^T^ffi^ 
lfc$i*\ £^&^bfe 0 5.0ml©}k<$b£:Lysis buffer (20mM 

Tris-HCl pH7.4, 1SK NP40, 0. 1J5 SDS, 150mM NaCK ImM EDTA 0. lmg/ml PMSF, 
0. 3TIU aprotinin, ImM sodium or thovanadate) rpTfc^zs h b, 12000rpm 

(i58oo g ), 4t;T3o^r^L^> ±m&mm.L. z\n^mumia^tLr^ 

^SteBradford?£(BI0RAD: Protein assay) £JBV>T&!l£bfc. 10mg<D^>/N°£?£ 
#tfMaJ4tB^(38tfgOiric-Jun rabbit polyclonal*^ (H79: SANTA CRUZ) & 
J; 1X20 wl ©Protein A-Agarose (SANTA CRUZ) 4*CT— 8fc3f #bfc. 

2500rpm, 4"CT5#f^i>U Jh}»l&£&, TBS buffer (50mM Tris-HCl pH7.4, 150mM 
NaCl, 0. lmg/ml PMSF, 0. 3TIU aprotiniiu ImM sodium or thovanadate) T3IhJ$c*|- 
b, 60/il©Laemmli sample buffer (BIORAD)T?j#^bfc. 10# 1 ©sampled 10*© 
ftMff )V (BIORAD) 1C □ — F b, 150VT60^m^lilbfe. ^^;-^IUc 
PVDF ^ > ^ b XBI ORAD) \Z V x y Y ft? U y f- J > Zfm&m ^ 1 00V, 1 mmX, 
5 s )l±(D#>/V7&m^l,r£o ^>^b>^TBS-T(0.05*Tween20)-egfe#^ 5% 
skim mi lk/TBS-T (7 □ y ifny 77-)Tl^,Ml:T^D y 3r>^bfc. 
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3n D >^<fbc-Jun (ser63) mouse monoclonal£iH£(KM-l : SANTA CRUZ ; 

W>£TBS-rCift# (5#flfc 20) 7Uy*>ifAy 7:r-T?200(HBfc*HRL 
fcHRP^-fcxmouse IgGZl^^ (Amershaa) H^WMfcTK^Sii-^ TBS-T 
30) *5itms-e^#bfco *>:/l/>£2ml ©ECLSJ&& (ECLPlus : 
Amersham) Tr^mK^^tz^ Wi7 <t JV&tZl&MtdltU 90fJ>W31#ttfc« 

£Desks can 1 1 0 & A>T £ WMlE U £ 6 KPho t oshopT? SIMlilE V&ffl 

@8<tfHPSTJi,Sn5A*> ^Photoshop© h ^7 ATSRflMs 



«lttMNKl, p 3 8 o^ERK 1 ©Itffffl^St. 

mi 





JNK1 


P38a 


ERK1 




1C 50 (mM> 


IC 50 (mM) 


IC S0 (#10 


1 0 


0.100 


>1 0 


>1 0 


1 6 


0.054 


>1 0 


>1 0 


2 .1 


0.025 


>1 0 


>1 0 


2 4 


0. 0 2 8 


>1 0 


>1 0 


3 2 


0.058 


>1 0 


>1 0 


3 7 


0.046 


>1 0 


>1 0 



^mmtrtk-t® (i) *fctt-€-©iftj4, «ftfcJNK#*wia*ftuB**u 
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1. 5£ (I) 




(I) 



2. 5£ (I) 




(I) 
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m^nx^xh^-mom^om^m^^L, Y\zmmznx^xh&^ 

U2-^>>>;p-6, 7-^np-4-t K ->-i-t^v-i, 2->?k H y+/ 
u >i3)Vtf>m xfji/X7f;K 2-^>^;i/-4-y h=^>-6, 7->^ □ o-i-*^ 
y-i, 2-^k h 0-8— r y*y u >#;u#>m x^^xxt^k 2-^>»y;p-4- 
7* 7->^ d D-i-^y-i, k p-3--f y^y u >#;i^>^fe=k 
7j2-^y~yju-4-y*h^^-6, 7-yyoD-3-t Ka+ypt^H (2HW v*y u 

3. s*a#«5$; 




7. xtf*^u>x&z>m&m2B&m<D<k&voo 
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9 . Y &m& $tlTV>Tt>«fc I >flMK©£tft***T % 3 Bfc&B 2 fEm©ft;£-$7o 
1 0. Ys^itjft$nTViTt>«J:ViC 2 _ 6 7;^r: i n/7?*SBIf*g2|B«©fl:^te. 
1 1. Y^«snT^Tt»J:V4l^?**ll*i2B«Oft*«. 
1 2. Y^«m$nTViTt«kVi5Sfc»6S05Sr»^[^5SST^Sa!f^2 
lB*&©-fb£-i&. 

1 3. Y^«$nT^Tfe«fc^tHP+^ST?»*i»^2IB«cOft'&«». 

1 4. Y^«ift$nTViT«bJ:viiftflHK*3iT?Biji$nfct Fn*i/«-e**» 

1 5. Yi>mmznT^Th<k^Ts.;mT&zm3m2fE,m<D4t&y}o 

16. Y*«PR«7;5/*T**it*3gi2ia«©fl:^». 

l 7. R , 3^x^7 t ;WbSnTV>T*>J:Vi*;wj|5+^;pjKSfcttWi$nTV»x 

1 8. R 2 ^^7;P3^->^;i/#-;i/T?$^lt^2|B«cD^^i. 

«k V>lfctofc***fctt1tifc£ *IT "b «fc tr> 7 5 J *Tf * 2 iB*©fb-& 

2 0. 6-^DD-4-(2-t HD^^t7i>-H^)-2-(4-^ h^v^U 

;Wk 2-(4-*^^>yjW-6-^aa-4-(3-kHD^^?m7i> 
-2-fJW-l-t^V-l,2-yb KP'fV^r/ 'J>-3-AM>H X7f^ 
feb< tt2-(4-^^ >x;i/*— ;i/^>^;u)M-^y-4-(fcr^U >>>-i— r 

2 1. numzfm.oit^mo-fu^^vif, 

2 2. «f*^2*fctt2 llB*©<t^£^T*c:i£#*i-rSE3g. 
2 3. J NKiliiSfcfiESO^ •' J&*3!lT**»3&g l f£ffi.(DM 0 
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2 6. (I) 




2 7. J NKBa»3B©«ifi©fc«)Oa: ( I ) 
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(I) 



%&^mviomk7kmmmrc\tmm2ftx\,*xh£^mmmM&xk\s, r 2 «?jc 
&?snx^xh&^-m(Dmft<DEz4k7mm&^v, Y\zm&znx^xh£^ 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 

<120> JNK inhibitor 
<130> 3128W00P 
<150> JP 2002-366257 
<151> 2002-12-18 
<160> 8 
<210> 1 
<211> 62 
<212> DNA 
<213> Artificial 
<220> 

<223> A nucleotide sequence of primer JNK1-U 
<400> 1 

ACAACTCGAG ATAACATATG GCTCATCATC ATCATCATCA TAGCAGAAGC AAGCGTGACA 60 
AC 62 
<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A nucleotide sequence of primer INK1-L 
<400> 2 

TCCCGGGTAC CTCACTGCTG CACCTGTGCT AA 32 
<210> 3 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> A nucleotide sequence of primer MKK7-U 
<400> 3 

ACCAGAATTC ATAACATATG GCTCATCATC ATCATCATCA TGCGGCGTCC TCCCTGGAAC 60 
AG 62 
<210> 4 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A nucleotide sequence of primer MKK7-L 
<400> 4 

ACCCTCTAGA CAAGCAGCTA CCTGAAGAAG G 31 
<210> 5 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A nucleotide sequence of primer CAM7-U 
<400> 5 

GGCCGCCTGG TGGACGACAA AGCCAAGGAC CGGAGCGCCG GCTG 44 
<210> 6 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A nucleotide sequence of primer CAM7-L 
<400> 6 

CAGCCGGCGC TCCGGTCCTT GGCTTTGTCG TCCACCAGGC GGCC 44 
<210> 7 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A nucleotide sequence of primer cIUN-U 
<400> 7 

AAAAGAATTC ATGACTGCAA AGATGGAAAC GACC 
<210> 8 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A nucleotide sequence of primer cJUN-L 
<400> 8 

AAAAGCGGCC GCTCACAGGC GCTCCAGCTC GGGCGACGC 
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